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1.0 INTRODUCTION

This document is an initial Problem Formulation for the ecological risk assessment (ERA) that
will be performed for Operable Unit 3 (OU3) of the Libby Asbestos Superfund Site located near
Libby, Montana.

Problem formulation is a systematic planning step that identifies the major concerns and issues to
be considered in an ERA, and describes the basic approaches that will be used to characterize
ecological risks that may exist (USEPA 1997). As discussed in USEPA (1997), problem
formulation is generally an iterative process, undergoing refinement as new information and
findings become available (Figure 1-1).

The first step in the ecological problem formulation is the review of available information on the
nature of the site and the ecological setting, the nature of the contaminants that may be present in
environmental media, and the types of ecological organisms that may come into contact with
contaminated media. This information is summarized in Section 2 of this document.

The next step is to utilize the information that is available to develop one or more Conceptual
Site Models (CSMs), which summarize the understanding of contaminant sources, fate and
transport pathways, and exposure pathways that are potentially relevant for each group of
ecological receptors. This information is presented in Section 3 of this document. As noted
above, the CSM may be refined in an iterative process as new information becomes available.

The next step in problem formulation is to identify the risk management objectives at the site,
and to select approaches for assessing whether those objectives are achieved or not. Section 4 of
this document presents the risk management goals for the site, and reviews the general strategies
that are available to assess risks to ecological receptors.

Section 5 reviews the strategies that are available for evaluation of risks to ecological receptors
from non-asbestos contaminants that may be present at the site. Section 6 presents an evaluation
of the strategies that are available for evaluating ecological risks from asbestos. Final decisions
regarding which strategies will be implemented are not presented in this Problem Formulation
Document. Rather, final decisions about which strategies will be implemented, and in what
sequence, will be presented in subsequent sampling and analyses plans (SAPs).

Problem Formulation for Ecological Risk Assessment at Libby OU3
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2.0 SITE CHARACTERIZATION

2.1 Site Location

Libby is a community in northwestern Montana that is located near a large open-pit vermiculite
mine. The mine location and preliminary study area boundary of Operable Unit (OU) 3 are
shown in Figure 2-1. EPA established this preliminary study area boundary for the purpose of
planning and developing the initial scope of the RI/FS for OU3. This preliminary boundary may
be revised as results from the RI clarify the extent of environmental contamination associated
with releases that may have occurred from the mine site.

2.2 Physical Setting

Land Use

The terrain in OU3 is mainly mountainous with dense forests and steep slopes. Current land
ownership in the area is shown in Figure 2-2. Kootenai Development Corporation (KDC), a
subsidiary of W.R Grace & Co., owns the mine area and the immediately adjacent portion of the
off-mine area. The majority of the surrounding land is owned by the United States government
and is managed by the Forest Service, with some land parcels owned by the State of Montana
and some owned by Plum Creek Timberlands LP for commercial logging.

Climate

Northern Montana has a climate characterized by relatively hot summers, cold winters, and low
precipitation. Table 2-1 presents climate data collected at the Libby NE Ranger Station, which is
located just west of the town of Libby near the Kootenai River. Average summer high
temperatures (°F) are in the upper 80s, and low temperatures are in the 40s, while winter highs
are in the 30s and lows are in the teens. The western mountain ranges cause Pacific storms to
drop much of their moisture before they reach the area, resulting in relatively low precipitation,
averaging about 18 inches per year. The most abundant rainfall occurs in late spring/early
summer. In the winter months, snowfall averages 54 inches each year and snow cover typically
remains on the ground from November through March. Data collected from a weather station at
the mine site indicate that winds are predominantly to the northeast (Figure 2-3). Wind speed
collected from January through August 2007 exceeded 30 mph for three measurements collected
over two days in February. Only about 2% of the measurements collected during this period
were above 20 mph, and most of the time the wind speed ranged from about 1-10 mph.

Surface Water Features

The mine is located within the Rainy Creek watershed, which includes Rainy Creek, Carney
Creek and Fleetwood Creek (Figure 2-4). The area drained is approximately 17.8 square miles.

Problem Formulation for Ecological Risk Assessment at Libby OU3
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Rainy Creek

Rainy Creek originates between Blue Mountain and the north fork of Jackson Creek at an
elevation of about 5,000 feet, and falls to an elevation of 2,080 feet at the confluence with the
Kootenai River (Zinner 1982). The average gradient for Rainy Creek is about 12% (Parker and
Hudson 1992), and the banks are well vegetated (MWH 2007).

Fleetwood and Carney Creeks

I
I
I

I
Fleetwood Creek and Carney Creek are tributaries to Rainy Creek (Figure 2-4). The average •
stream gradient for Fleetwood Creek is about 11% (Parker and Hudson, 1992). Under current •
site conditions, Fleetwood Creek flows through a portion of mine waste before flowing into a
large tailings impoundment which was constructed within the former Rainy Creek channel (see I
below). A ponded area was identified along Fleetwood Creek during reconnaissance surveys by ™
EPA in 2007. This area is devoid of vegetation (Figure 2-9).

Carney Creek flows along and through mine waste on the south side of the mined area before
joining Rainy Creek. During an aerial survey in 2008, a small pond was discovered on Carney _
Creek (Figure 2-9). This pond was formed when waste piles were deposited in the drainage and •
blocked and altered the flow of the creek. The pond is vegetated on one side. Several small
springs are reported along Carney Creek (Zinner, 1982) and were identified during •
reconnaissance surveys by EPA in 2007 (Figure 2-9). |

Tailings Impoundment •

In 1972, W.R. Grace & Co. constructed a tailings impoundment that received the discharge of
process waters that had previously been directly discharged to Rainy Creek. The impoundment fl
was built to provide for settlement of fine tails produced by a new milling (wet) process and to •
recover water for reuse. The height of the dam which forms the impoundment is about 135 feet
measured from the downstream toe. The impoundment occupies 70 acres (Figure 2-5). •

The impoundment receives input from both upper Rainy Creek and Fleetwood Creek (Figure 2-
4). The impoundment drains through a toe drain directly into Rainy Creek, and may also •
discharge to Rainy Creek via an overflow channel during high flow events (Parker and Hudson,
1992). -

Mill Pond

A pond in the Rainy Creek channel downstream of the tailings impoundment was constructed to |
provide a water supply for mining operations. The pond discharges to Rainy Creek where it
mixes with flow from Carney Creek and flows downstream to the Kootenai River. This reach
has some seasonal gain in flow, most likely due to groundwater input (USEPA, 2007).

Problem Formulation for Ecological Risk Assessment at Libby OU3
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Kootenai River

The Kootenai River flows from east to west along the south side of the site. Flows in the
Kootenai River are controlled by the Libby Dam, which was constructed in the late-1960s and
early-1970s as part of the Columbia River development for flood control, power generation, and
recreation. Daily water outflow plans' for October 2006 through August 2007 show lowest
discharge flows in March and October at approximately 4,000 cubic feet per second (cfs) and
maximum discharge flows in late May/early June at 26,600 cfs.

State Water Use Designations

Table 2-2 presents designated uses for Rainy Creek and the Kootenai River near and downstream
of the mine area, as classified by the State of Montana Administrative Rules Chapter 30 Water
Quality Subchapter 5 (§17.30.609) for the Kootenai River drainage. The State of Montana has
established numeric standards for the protection of aquatic life and human health associated with
the designated uses. The numeric standards are set forth in the Montana Department of
Environmental Quality Circular DEQ-7 - Montana Numeric Water Quality Standards.

Occurrence and Nature of Asbestos at the Mine

The mine is located in a region of the Precambrian Belt Series of northwestern Montana that has
been intruded by an alkaline-ultramafic body. The Rainy Creek Igneous Complex comprises the
upper portion of this intrusion. Hydrothermal alteration of the biotite pyroxenite intrusion
produced the large, high-quality vermiculite deposit. The vermiculite content of the ore varies
considerably within the deposit, ranging from 30 to 84%.

Fibrous and asbestiform amphiboles are present in association with the vermiculite ore (see
Section 6.1 for more information on asbestos mineralogy). A significant portion of the fibrous
amphiboles are located along cross-cutting veins and dikes and in the altered pyroxenite wall
rock adjacent to them. The alteration zones, dikes, and veins that range in width from a few
millimeters to meters in thickness are found throughout the deposit. Amphibole content in the
alteration zones of the deposit is estimated to range between 50-75%. The U.S. Geological
Survey (USGS) performed electron probe micro-analysis and X-ray diffraction analysis of 30
samples obtained from the exposed asbestos veins to identify the type of amphibole asbestos
present in the mine (Meeker et al. 2003). The results indicated that a variety of amphiboles exist
at this site, including winchite, richterite, tremolite, actinolite, and magnesioriebeckite. The EPA
refers to this mixture of amphibole asbestos minerals as Libby Amphibole Asbestos(LA).

Historic Mine Operations and Current Features

Figure 2-5 shows the current mine features and location of historical mining operations. The
mine was operated from 1923 until 1990 and was open pit except for a short period in the early

1 Available from http://www.nwd-wc.usace.army.mil/ftppub/project_data/yearly/Iib_wy_qr.txt
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period of operations. The mine area is heavily disturbed by past mining activity and some areas ^
remain largely devoid of vegetation. There are a number of areas where mine wastes have been •
disposed (Figure 2-5), including waste rock dumps (mainly on the south side of the mine), coarse
tailings (mainly to the north of the mine), and fine tailings (placed in the tailings impoundment «
on the west side of the site). £

The basics of ore processing did not change over the period of operation, although unit •
operations were changed as ore quality decreased and technology improved, and in response to |
concerns over dust generation (Zucker, 2006). In general, rock was removed to allow access to
the vermiculite or separated from the vermiculite in the mine pits and dumped over the edge to •
form waste rock piles (see Figure 2-5). After 1971, ore was processed to separate out •
vermiculite product by crushing, screening or water floatation, with those operations generally
occurring in the mill area (Figure 2-5). •

A storage and loading facility along the river at the mouth of Rainy Creek was built in 1949. It
included a 600-foot conveyor belt for carrying material across the Kootenai River, and a loading I
facility along the Great Northern Railroad tracks on the south side of the river.

A new concentrating plant began operations in 1954 in the general milling area (Figure 2-5). •
This plant was designed to separate the vermiculite from ore that contained less than 35%
vermiculite. Continued refinements led to implementation of a wet process, in which a froth M
flotation process was coupled with shaking tables to separate waste rock from the vermiculite. g
The dry mill continued to operate. After passing through a two-inch grizzly, ore went to one of
five storage bins at the mill. Ore was blended and sent to the primary screens at the mill where •
water was added. Oversize material was concentrated in jigs and dried in rotary driers. The |
material was then crushed using hammer mills and roll crushers before being screened, with finer
material further separated using spiral concentrators. Material was then dewatered and dried •
before being screened for product. The process generated two types of waste material; coarse •
tailings which were disposed in a pile to the north (Figure 2-5) and fine tailings which appear to
have been discharged to Rainy Creek until a tailings impoundment was constructed in 1971. I

W.R. Grace & Co.-Conn. (then known as W.R. Grace & Co.) took over mining in 1963. In
1971, they undertook a major expansion to increase capacity and improve the beneficiation •
process. It was at this time that the tailings impoundment was built to provide for settlement of
the fine tailings produced by the new process and to recover water for reuse (Schafer, 1992). _
The dam was designed and constructed in stages, with a 50 foot high starter dam constructed in •
1971, immediately downstream of an older, existing dam. Additional construction phases in
1975, 1977, and 1980 raised the top of the dam to a total height of 135 feet measured from the «
downstream toe. •

Remedium reviewed historic information on mining operations at the site and reported that in a •
typical year about 5 million tons of rock was mined to generate 220,000 tons of vermiculite J|
product. Primary waste materials were waste rock (3.5 million tons per year) and tailings (1.1
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million tons per year), with lesser amounts of oversize rock and screening plant concentrate
wastes. As higher quality ores were depleted and lesser quality ores were mined, various
reagents were used to facilitate the separation. Reported reagents include #2 Diesel Fuel
(typically between 1.2 and 5.4 million pounds per year), Armeen T (Tallow Alkyl Amine;
100.000 to 500,000 pounds per year), fluorosilicic acid (50,000 to 240,000 pounds per year) and
lesser quantities of flocculants, defoamers, frothers and other reagents.

2.3 Ecological Setting

2.3.1 Terrestrial Habitats and Plant Species

Most of OU3 is forested, with only 4% of the land being classified as non-forest or water
(USDAFSR1, 2008; Figure 2-6). Data for the National Forest indicate Douglas-fir forest type is
the most common, covering nearly 35 percent of the National Forest land area. Next in
abundance are the lodgepole pine forest type and spruce-fir forest type at 17 percent each, and
the western larch forest type at 11 percent. Other species reported in the area are the Black
Cottonwood (Populus trichocarpa), Quaking Aspen (Populus tremuloides), Western Paper Birch
(Betulapapyri/era var. occidentalis) and Pacific Yew (Taxus brevifolid) (USDAFSR1, 2008).

Specific vegetative surveys of the Libby OU3 mine site are not available. Therefore, an initial
vegetative cover map was created using existing information from the analyses of remote sensing
data. In 1998, the Wildlife Spatial Analysis Lab at the University of Montana in Missoula
created the Montana Land Cover Atlas as part of the Montana Gap Analysis Project (Fisher et
al., 1998). Data from this project classifies 50 land cover types. The group developed the
classification based on the hierarchical design of Anderson et al. (1976) in the same manner as
was accomplished in Wyoming (Merrill et al. 1996). Land cover types were targeted and
defined according to known occurrences in the state and from classifications used for GAP
projects in both Idaho (Caicco et al. 1995) and Wyoming (Merrill et al., 1996). The final list of
50 land cover types is shown in Table 2-3. Vegetative cover on and in the vicinity of the Libby
OU3 Site is provided as Figure 2-7. The map is generated from Landsat Thematic Mapper (TM)
data covering Montana. Upland cover types were mapped to 2 hectare (ha) minimum map unit
(MMU). Based on this mapping, the vegetative cover around the mine site is predominantly
Douglas-fir, lodgepole pine and mixed mesic forest.

2.3.2 Aquatic Species

Rainy Creek Watershed

Within the Rainy Creek watershed there are streams and ponds that provide habitat for aquatic
species including plants, invertebrates, amphibians, and fish.

The Montana National Heritage Program (MNHP) lists 25 species offish that are expected to
occur in the area. Of these, 12 are considered to be possible inhabitants of waters in the Rainy
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Creek watershed. These species include brook trout (Salvelinus fontinalis), brown trout (Salmo M
tnttta), Columbia River redband trout (Oncorhynchus mykiss gairdneri), fathead minnow •
(Pimephales promelas), largescale Sucker (Catostomus macrocheilus), longnose dace
(Rhinichthys cataractae), longnose sucker (Catostomus catostomus), mottled sculpin (Cottus
bairdi), mountain whitefish (Prosopium williamsoni), rainbow trout (Oncorhynchus mykiss),
torrent sculpin (Cottus rhotheus), and westslope cutthroat trout (Oncorhynchus clarkii lewisi).
The Montana Fish Wildlife and Parks reports that the westslope cutthroat trout is a year round •
resident in both upstream Rainy Creek and upstream Carney Creek. •

It is possible that some of the ponds and impoundments in the Rainy Creek watershed might ft
support some other species offish that are not expected to occur in high grade mountain streams, ™
but no data have been located on this issue.

Kootenai River

EPA's Environmental Monitoring and Assessment Program (EMAP) has collected aquatic •
community data at a station on the Kootenai River about one mile downstream of the confluence
with Rainy Creek. This location was sampled in August 2002. Forty-four species of aquatic M
invertebrates have been observed, including oligocheates, insects (diptera, ephemeroptera, ||
trichoptera and hemiptera), colenterates (hydra), mollusks, and nematodes (see Table 2-4).
Eleven species offish were observed (Table 2-5). Mountain whitefish were most common, M
along with several species of salmonids (rainbow trout, sockeye salmon, cutthroat trout, bull J§
trout) and several species forage fish (dace, shiner, sculpin).

2.3.3 Wildlife Species on or Near the Libbv OU3 Site "

The Montana Natural Heritage Program is a source for information on the status and distribution •
of native animals and plants in Montana. An assessment of which wildlife species are expected
to occur at the Libby OIJ3 site was performed based on the Montana Natural Heritage Program
Animal Tracker (http://nhp.nris.mt.gov/Tracker/). First, all species known to occur within •
Lincoln County, Montana, were identified. Next, the Montana Natural Heritage Program and
Montana Fish, Wildlife and Parks Animal Field Guide (http://fieldguide.mt.gov/) was consulted «
to identify if a particular species was observed near the Libby OU3 Site. Species not identified •
within the vicinity of OU3, and those not expected to occur at OU3 based on a consideration of
available habitat, were removed. The species that remained are listed in Attachment A, along •
with information on general habitat requirements, habitat type for foraging and nesting, feeding |
guild, typical food, migration and hibernation, longevity, home range and size. The oldest
recorded sighting and latest (year), and the number of individuals identified was also recorded. •

The species identified as residing within Libby OU3 include 29 invertebrates (26 terrestrial and 3
aquatic), 7 amphibians, 7 reptiles, 175 birds, and 48 mammals. •

Problem Formulation for Ecological Risk Assessment at Libby OU3
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2.3.4 Federal and State Species of Special Concern

There are six federally listed protected species that have been reported to occur in or about the
vicinity of the Libby OU3 Site, including 2 fish, 1 bird, and 3 mammals. These are listed in
Table 2-6. Species of concern to the State of Montana that have been observed to occur in the
vicinity of Libby OU3 Site are listed in Table 2-7. This includes 2 amphibians, 7 birds, 4
mammals, 3 fish, and 7 invertebrates. However, not all of these species are equally likely to
occur within the OU. Based on an evaluation of where the species was reported within Lincoln
County (proximity to OU3), the following listed species are considered to be the most likely to
be present in the OU:

• Coeur d'Alene Salamander (Plethodon idahoensis)
• Boreal Toad, Green (also known as Western Toad ) (Bufo boreas)
• Flammulated Owl (Otus flammeolus)
• Northern Goshawk (Accipiter gentilis)
• Bull Trout (Salvelinus confluentus)
• Torrent Sculpin (Cottus rhotheus)
• Westernslope Cutthroat Trout (Oncorhynchus clarkii lewisi)
• White Sturgeon (Acipenser transmontanus) (Kootenai River Pop.)

2.4 Summary of Data Available from Phase I

In 2007, EPA began performance of a Remedial Investigation (RI) for Libby OU3. The RI
began by collection of an initial round (referred to as Phase I) of environmental samples of a
variety of media (surface water, sediment, on-site and off-site soils, tree bark) in the fall of 2007.
These samples were analyzed for LA and/or a range of non-asbestos analytes. The raw data
from the Phase I investigation are presented in Attachment B and are summarized below.

2.4.1 Asbestos

Surface Water and Sediments

Surface water and sediment samples were collected during the Phase 1 investigation at a total of
24 locations, as shown in Figure 2-8. Figure 2-9 provides color photos of a number of the
sampling stations.

Surface water were analyzed for LA by Transmission Electron Microscopy (TEM) using
Modified EPA Method 100.2 (USEPA, 1994) in accord with the modified counting procedures
described in Libby Laboratory Modification LB-000020 (USEPA, 2007). Table 2-8 summarizes
the results of the analysis of surface water for asbestos (LA). Results are expressed in terms of
million fibers per liter (MFL). The results are also mapped in Figure 2-10 to show the spatial
pattern of results. The highest levels were observed in samples located in ponds or
impoundments, including the tailings impoundment, the mill pond, and the pond on Fleetwood
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creek, as well as from several seeps along the south side of the mined area. Levels in lower
Rainy Creek (below the mill pond) are relatively lower.

Sediment samples were prepared for LA analysis by sieving into coarse (> 'A inch) and fine
fractions. The fine fraction was ground to reduce particles to a diameter of 250 um or less and

PLM-VE Result

A(ND)
Bl (Trace)

B2(<1%)

Range of Mass Percent

None detected (likely < 0.(
LA detected, > 0% but < 0

LA detected, >0.2% but <

)5%)
.2%

1%
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separated into 4 aliquots. The coarse fraction soil aliquot (if any) was examined using
stereomicroscopy, and any particles of asbestos (confirmed by PLM) were removed and •
weighed. The fine ground fraction was analyzed by PLM visual area estimation method (PLM- •
VE) using Libby-specific reference materials in accordance with SRC-LIBBY-03 Revision 2.
Results from the PLM-VE method are semi-quantitative, with an estimated detection limit for •
LA of about 0.2% or slightly less. •

The results of the analyses of the fine and coarse fractions of the sediments are shown in Table 2- I
9. The results are also mapped in Figure 2-11 to show the spatial pattern of results. Results for
LA in sediment are expressed as mass percent (grams of asbestos per 100 grams of soil) if the —

concentration is 1% or higher. If the estimated concentration is <1%, the results are expressed •
semi-quantitatively, according to the following scheme:

I

I
Nearly all (22 out of 24) of the sediment samples collected contain LA. Of these, one is W
classified as Bin Bl (<0.2%), 12 are classified as Bin B2 (about 0.2 to 1%), and 9 were estimated •
to contain levels from 2-7%. These results indicate that asbestos in sediment is widespread
throughout the surface water features draining the site, and that levels are substantial in many •
locations. *

Mine Wastes and Soils •

Figure 2-12 shows the locations of the mine waste and/or soil samples. The Phase I samples «
focused on each of the principal mine waste materials identified to date including mine waste I
rock, impounded tailings, and coarse tailings as well soils in the former mill area and soils in the
former mill area; and materials used for construction of unpaved sections of Rainy Creek Road. •

Soil samples collected for asbestos analysis were prepared and analyzed in the same manner as
previously described for sediments. Table 2-10 summarizes the results of the analysis of the fine
fraction of mine waste and soil samples for LA. All but one soil sample (33 of 34) contained
LA. Of these, two are classified as Bin Bl (<0.2%), 26 are classified as Bin B2 (0.2% to 1%),
and 5 are estimated to contain levels from 2-8%. I'

I

I
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Tree Bark

During Phase 1, samples of bark from trees at least 30 years old were collected at a number of
stations located on transects that radiate away from the mine, with special emphasis on the
predominant downwind direction (northeast) (Figure 2-13). All tree bark samples were collected
from the side of the tree facing toward the mine site, from a height of about 4-5 feet above
ground. The tree bark samples were ashed and analyzed for LA by TEM. Results are expressed
as LA fibers per cm2 of tree bark. Results are shown in Figure 2-14 As seen, although there is
moderate spatial variability, there is a general tendency for the highest levels (> 2.5 million
fibers per cm2) to occur within about 2 to 3 miles of the mined area, with a tendency for values to
diminish as a function of distance from the mine. Elevated values are noted not only in the
downwind direction (north-northeast from the mine), but also along nearly all transects. It is
suspected that the majority of the LA in tree bark is attributable to historic releases to air during
the time the mine was active, although current and on-going releases may also be contributing.

Forest Soil, and Duff

Forest soil and duff samples were collected from approximately equally spaced locations around
the perimeter of a circle with a radius of about 5 feet, centered on the same tree where the bark
sample was collected (see Figure 2-13). The grab samples were combined into one composite
and analyzed for asbestos as previously described for mine waste and soils.

The soil samples were analyzed for LA by PLM-VE. The results are provided in Table 2-11 and
are plotted in Figure 2-15. As seen, LA was detectable in a number of soil samples located
relatively close to the mined area, but was not detectable at a distance more than about 2 miles
from the mined area. The source of the LA observed at these locations is unknown, but might
include a) naturally occurring outcrops of the LA-bearing ore body, b) deposition from historic
airborne releases from the mine and mill, and c) water-based erosion from past and/or present
materials at the mine site.

The full results of the duff samples are not yet available, but preliminary data suggest that LA is
observable in duff samples near the mine.

Ambient Air

The purpose of the Phase I ambient air sampling was to obtain data on the level of releases
occurring from the mine area to adjacent areas under current site conditions. The basic sampling
design for ambient air consists of two concentric rings of stationary air monitors placed around
the mine. The first ring is close to the boundary of the disturbed area, and the second ring is
close to the perimeter of the property owned by KDC. Figure 2-16 shows the locations for the
ambient air monitors. Each sample was collected over a period of 5 days, with samples being
collected once per week for a period of four weeks. All air samples were analyzed for asbestos
by TEM in accord with the ISO 10312 method (ISO 1995) counting protocols, with all

11
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applicable Libby site-specific laboratory modifications, including the most recent versions of _
modifications as specified in the SAP (USEPA, 2007). I

The results of analyses of asbestos in the ambient air samples are provided as Table 2-12. «
Asbestos was not detected in any of the field samples. These results should be interpreted |
cautiously because ambient air samples were collected over a time interval when rain was
occurring frequently, which may have reduced the potential for airborne releases to ambient air. •

2.4.2 Non-Asbestos Contaminants

Surface Water m

Surface water samples were collected during the Phase 1 investigation at a total of 24 locations, •
as shown in Figure 2-8. The surface water samples collected during Phase I were analyzed for ™
metals and metalloids, petroleum hydrocarbons, anions, and other water quality parameters. In
addition, several selected surface water samples were analyzed for a broad suite of other •
chemicals. Table 2-13 lists the analytical methods and analyses for the Phase I samples. Table
2-14 shows the analyses that were performed for each sampling location. In addition to —
laboratory analyses, surface water samples were analyzed in the field for surface water quality •
parameters. Surface water flow was also measured at each sampling location.

I

The results of the analyses of Phase I surface water samples for non-asbestos analytes are
provided in Table 2-15. The analytes listed in the table are those that were detected in at least
one surface water sample. The results of water quality parameters measured in the field are
provided in Table 2-16. Flow measurements are provided in Table 2-17. Nine metals were
detected as well as benzene, aliphatic hydrocarbons, total petroleum hydrocarbon (TPH), total
extractable hydrocarbons (TEH), nitrate, nitrite, chloride, fluoride, sulfate, and phosphate. •
Volatile organic chemicals (VOCs), semi-volatile organic chemicals (SVOCs), polychlorinated •
biphenyls (PCBs), pesticides and polycyclic aromatic hydrocarbons (PAHs) were not detected in
any of the surface water samples. I

Sediment

Sediment samples were collected during the Phase 1 investigation at a total of 24 locations, as *
shown in Figure 2-8. All sediment samples were analyzed for asbestos, metals and metalloids, _
petroleum hydrocarbons, and several sediment quality parameters. In addition, several selected •
sediment samples were analyzed for a broad suite of other chemicals. Table 2-18 lists the
analytical methods that were employed, and Table 2-19 shows the analyses that were performed M
at each station. J|

The results of the analyses of the Phase I sediment samples are provided in Table 2-20. The
analytes listed in the table are those that were detected in at least one sediment sample. The full
results of the analyses are included in Attachment B. Fifteen metals were detected as well as

12
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pyrene, methyl acetate, aromatic and aliphatic hydrocarbons, TEH, and total purgeable
hydrocarbons. Figure 2-17 displays the results for a selected subset of metals including lead,
copper, aluminum, chromium, manganese and nickel. The maximum detected concentrations of
these metals exceeded respective threshold effect concentration (TEC) benchmarks for effects on
benthic invertebrates. In addition, the maximum detected concentrations of chromium,
manganese and nickel exceeded respective probable effect concentration (PEC) benchmarks for
effects on benthic invertebrates.

On-Site Soil and Mine Waste

Figure 2-12 shows the locations of the on-site mine waste and/or soil samples collected during
Phase I. These samples focused on each of the principal mine waste materials identified to date
including mine waste rock, impounded tailings, and coarse tailings as well as soils in the former
mill area; and materials used for construction of unpaved sections of Rainy Creek Road. These
samples are divided into six categories:

Road
Tailings Impoundment
Coarse Tailings
Cover Material
Waste Rock
Outcrop

MS-1 toMS-2
MS-4 and M-5
MS-6 to MS-9
MS-10toMS-13;MS-21 to MS-24
MS- 14 to MS-20; MS-26 to MS-30; MS-32
MS-25;MS-31;MS-33-38

All mine waste and soil samples were analyzed for asbestos, metals and metalloids, petroleum
hydrocarbons, as well as pH, moisture content and organic carbon content. This was with the
exception of outcrop samples which were not analyzed for petroleum hydrocarbons. In addition,
several selected mine waste and soil samples were analyzed for a broad suite of other chemicals.
Table 2-21 lists the analytical methods that were used, and Table 2-22 shows the analyses that
were performed at each sampling location.

The results of the analyses of the Phase I mine waste and soil samples are provided in Table 2-
23. The results listed in the table are those for analytes that were detected in at least one mine
waste or soil sample. The full results of the analyses from the Phase 1 sampling program are
included in Attachment B. Fifteen metals, eight PAHs, one pesticide (pentachlorophenol in the
fine tailings impoundment), one VOC (methylacetate in the fine tailings impoundment), aromatic
and aliphatic hydrocarbons, TEH, toluene and TPH were detected. PCBs and SVOCs were not
detected in any of the mine waste and soil samples.

Problem Formulation for Ecological Risk Assessment at Libby OU3
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3.0 CONCEPTUAL SITE MODELS

After review of available information on the site, the ecological setting and the nature of
contaminants that may be present, the next step in problem formulation for an ecological risk
assessment is the development of a Conceptual Site Model (CSM). The CSM is a schematic
summary of what is known about the nature of source materials at a site, the pathways by which
contaminants may migrate through the environment, and the scenarios by which receptors may
be exposed to site-related contaminants. When information is sufficient, the CSM may also
indicate which of the exposure scenarios for each receptor are likely to be the most significant,
and which (if any) are likely to be sufficiently minor that detailed evaluation is not needed.

Figure 3-1 presents the CSM for exposure of each general ecological receptor group (fish,
benthic invertebrates, terrestrial plants, soil invertebrates, birds and mammals and amphibians) to
non-asbestos mining-related contaminants. As seen, each receptor group may be exposed by
several different pathways. However, not all pathways are equally likely to be important. In
each CSM, pathways are divided into three main categories:

• A solid black circle (•) represents pathways that are believed to be complete, and which
may provide an important contribution to the total risk to a receptor group.

• An open circle (O) represents an exposure pathway that is believed to be complete, but
which is unlikely to be a major contributor to the total risk to a receptor group, at least in
comparison to one or more other pathways that are evaluated.

• An open box represents an exposure pathway that is believed to be incomplete (now and
in the future). Thus, this pathway is not assessed.

Figure 3-2 presents the CSM for exposure to asbestos. This CSM is similar to the one for non-
asbestos (Figure 3-1), except that information is not generally available to characterize the
relative importance of each of the various pathways by which a receptor may be exposed. For
this reason, the open circle is only used for direct contact (dermal exposure) of birds and
mammals with asbestos. However, it should still be understood that not all of the exposure
pathways indicated by a black circle for a receptor are likely to be of equal concern.

The following sections provide a more detailed discussion of the main elements of these CSMs.

3.1 Potential Sources of Contamination

The main sources of asbestos contamination at this site are the mine wastes generated by historic
vermiculite mining and milling activities. This includes piles of waste rock and waste ore at on-
site locations, as well as the coarse tailings pile and the fine tailings impoundment. These wastes
may also be sources of metals and other inorganic constituents of the ore. In addition, some
chemicals used at the mine site in the processing of vermiculite ore might also be present in

15
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onsite wastes, including diesel fuel, alkyl amines, fluorosilicic acid, and various other _
flocculants, defoamers, frothers and other reagents. I

3.2 Migration Pathways in the Environment •

From the sources, contaminants may be released and transported via airborne emissions, surface
water transport or food chain transport. •

Airborne Transport. Contaminants may become suspended in air and transported from
sources via release mechanisms such as wind, mechanical disturbances and/or erosion. •
Once airborne, contaminants may move with the air and then settle and become deposited ™
onto surface soils. This pathway is likely to be important for asbestos, but is thought to
be of low concern for non-asbestos contaminants. •

Surface Transport. Contaminants may be carried in surface water runoff (e.g., from rain
or snowmelt) from the mine or other areas where soil is contaminated, and become •
deposited in soils or sediments at downstream locations. This pathway is equally
applicable to both asbestos and non-asbestos contaminants. _

Food Chain Transport. Contaminants may be taken up from water, sediment or soil into
the tissues of aquatic or terrestrial organisms from water and/or sediment and/or soils ••
and/or prey items into prey items (fish, benthic invertebrate, plants, soil invertebrates, g
birds, mammals). This is applicable to both asbestos and non-asbestos contaminants.

3.3 Potentially Exposed Ecological Receptors

Fish
Benthic macroinvertebrates

Plants
Soil invertebrates
Birds
Mammals

16
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As discussed in Section 2.3, there are a large number of ecological species that are likely to •
occur in OU3 and that could be exposed to mine-related contaminants. However, it is generally II
not feasible or necessary to evaluate risks to each species individually. Rather, it is usually
appropriate to group receptors with similar behaviors and exposure patterns, and to evaluate the I
risks to each group. '

For aquatic receptors, organisms are usually evaluated in two groups: •

I
For terrestrial receptors, organisms are usually grouped into five broad categories:

I
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Amphibians

Screening assessment usually begins by assessing risks to each group as a unit, using a sensitive
member of the group as an indicator species. In cases where risks appear to be above a level of
concern for a large group (e.g., birds, mammals), it may sometimes be useful to divide the
groups into smaller sub-groups to allow a more refined assessment. For example, when needed,
birds and mammals may be stratified into a number of feeding guilds. Based on the information
regarding the types of birds and mammals that are present at this site, the following feeding
guilds may be useful if a refined assessment is required for an assessment of wildlife populations
at the site.

• Invertivorous Wildlife - Invertivorous wildlife consume primarily soil invertebrates and
are important in nutrient processing and energy transfer within the terrestrial
environment. Insectivorous birds and bats are also important in the control of
populations of emerging aquatic insects. These animals also are important food sources
for other mammals and birds (carnivores). This group of receptors can be further
subdivided according to where and how the organism feeds on invertebrates. Some avian
species are aerial invertivores feeding on insects in flight. Other avian and mammalian
species feed primarily on invertebrates in trees (arboreal insectivores).

• Herbivorous Wildlife - Herbivorous wildlife consume primarily plant material and are
important in nutrient processing and energy transfer within the terrestrial environment.
Small herbivorous mammals are important food resources for other mammals and birds
(carnivores). This group of receptors can be further subdivided into those species that
consume primarily fruit (frugivores), nectar (nectaravores), or grain (grainivores). In
particular, avian species that consume nectar are important in the pollination of plants.
Granivorous mammals and birds are important in the dispersal of plants as well as
nutrient processing and energy transfer. They also serve as food resources for other
mammals and birds (carnivores).

• Omnivorous Wildlife - Omnivorous wildlife consume both plant and animals. They are
also important in nutrient processing and energy transfer within the terrestrial
environment and may serve as food resources for carnivores. Most mammalian and avian
species are not strict insectivores or herbivores and instead consume both plant and
animal matter usually depending upon the availability of food resources. For risk
assessment purposes for evaluating contaminant exposures, mammals and birds are
classified into these general groups based on their primary food types. Otherwise most
animals would be classified as omnivores.

• Carnivorous Wildlife - Carnivorous mammals and birds consume primarily other
mammals and birds. Carnivores are important in the control of rodents and other small
mammals with high reproductive capacities.

• Aquatic Invertivores - Aquatic invertivores are mammals and birds that consume
primarily aquatic invertebrates. These organisms are important in the nutrient processing
and energy transfer between the aquatic and terrestrial environments. Some avian and bat
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species consume primarily emerging insects and are important in the control of these
populations. I

• Piscivores - Piscivorous mammals and birds consume primarily fish. These organisms «
are important in the nutrient processing and energy transfer between the aquatic and •
terrestrial environments.

3.4 Exposure Pathways of Chief Concern |

Fish g

The primary exposure pathway for fish is direct contact with contaminants in surface water. This
is applicable to both asbestos and non-asbestos contaminants. Fish may also be exposed to •
contaminants by ingestion of contaminated prey items, and incidental ingestion of sediment •
while feeding. Direct contact with sediment may also occur. This is often assumed to be minor
compared to the pathways above. I

Benthic Invertebrates

Benthic invertebrates may be exposed to contaminants in surface water and/or sediment via *
ingestion and/or direct contact. Benthic invertebrates may also be exposed to contaminants via v

ingestion of aquatic prey items that have accumulated contaminants in their tissues. This is •
applicable to both asbestos and non-asbestos contaminants.

Terrestrial Plants and Soil Invertebrates •

Terrestrial plants and soil-dwelling invertebrates (e.g., worms) are exposed mainly by direct •
contact with contaminants in soil. Exposure of plants may also occur due to deposition of J
contaminated dust on foliar (leaf) surfaces, but this pathway is generally believed to be small
compared to root exposure for non-asbestos contaminants. •

Mammals and Birds

E
Mammals and birds may be exposed to asbestos and non-asbestos contaminants via ingestion of •
soils, surface water, sediment and food. Mammals and birds may also be exposed to asbestos by
inhalation exposures when feeding or foraging activities result in the disturbance of asbestos- •
contaminated soils, sediments or other media. Direct contact (i.e., dermal exposure) of birds and ™
mammals to soils may occur in some cases, but these exposures are usually considered to be
minor in comparison to exposures from ingestion (USEPA, 2003). Likewise, inhalation I
exposure to non-asbestos contaminants in airborne dusts is possible for all birds and mammals,
but this pathway is generally considered to be minor compared to ingestion pathways (USEPA, «
2003).

18
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Amphibians

Amphibians (frogs, toads) inhabit both aquatic and terrestrial (mainly riparian) environments
with early life stages being primarily aquatic and latter life stages primarily terrestrial.
Amphibians in their early aquatic life stages may be exposed to contaminants in surface water
via ingestion and direct contact. They may also be exposed to contaminants in sediment via
ingestion and direct contact and to contaminants in aquatic prey items via ingestion. In the
terrestrial (riparian) environment, amphibians may be exposed to contaminants in soils or
sediments via ingestion, inhalation and/or direct contact and also as the result of ingestion of
terrestrial prey items.

19
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4.0 MANAGEMENT GOALS AND ASSESSMENT TECHNIQUES

4.1 Management Goals

Management goals are descriptions of the basic objectives which the risk manager wishes to
achieve. The overall management goal identified for ecological health at the Libby OU3 site for
non-asbestos contamination is:

Ensure adequate protection of ecological receptors within the Libby OU3 Site from the
adverse effects of exposures to mining-related releases of asbestos and other chemical
contaminants to the environment. "Adequate protection" is generally defined as the
reduction of risks to levels that will result in the recovery and maintenance of healthy
local populations and communities of biota (USEPA, 1999).

In order to provide greater specificity regarding the general management goals and to identify
specific measurable ecological values to be protected, the following list of sub-goals was
derived:

• Ensure adequate protection of the aquatic communities in Rainy Creek, Fleetwood Creek,
the Tailings Impoundment, the Mill Pond, the Carney Creek Pond, and Carney Creek
from the adverse effects of asbestos and other site-related contaminants in surface water
and sediment.

• Ensure adequate protection of terrestrial plant and soil invertebrate communities within
the mined area from the adverse effects of asbestos and other site-related contaminants in
soils.

• Ensure adequate protection of the mammalian and avian assessment populations from
adverse effects non asbestos contaminants in the mined area and the site drainages, and
from the adverse effects of asbestos in the mined area, the site-related drainages and the
surrounding forest area.

Ensure adequate protection of the amphibian assessment population from adverse effects
asbestos and non asbestos contaminants in the mined area and the site drainages, and the
surrounding forest area.

4.2 Definition of Population

A "population" can be defined in multiple ways. A common definition of the biological
population by ecologists is: "A group of plants, animals and other organisms, all of the same
species that live together and reproduce. Individual organisms must be sufficiently close
geographically to reproduce. Sub-populations are parts of a population among which gene flow
is restricted, but within which all individuals have some chance of mating any other individual"
(Menzie et al., 2008). "Population" can also be defined differently in the context of a
management goal. To prevent miscommunication in risk assessment and risk management, use
of the term "assessment population" is recommended (USEPA, 2003). In problem formulation it
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is necessary to explicitly state the assessment population(s). The assessment population may be _
the same as the biological population as defined by ecologists or may be: 1) a component of the •
biological population (e.g., exposed population); or, 2) a component of relevant meta-population
(e.g., a subpopulation). •

For the Libby OU3 Site, the assessment populations are defined as the groups of organisms that
reside in locations that have been impacted by mining-related releases. For exposure to non-
asbestos contaminants, this is believed to be restricted to the mined area and the drainages
associated with the mined area. For asbestos, the impacted area may also include surrounding
forest lands that were impacted by airborne releases of asbestos. The size of the impacted area •
will be based on results of the RI, including the spatial pattern of asbestos contamination in •
forest soils and tree bark.

4.3 Assessment Endpoints

I

I

Assessment endpoints are explicit statements of the characteristics of the ecological system that I
are to be protected. Because the risk management goals are formulated in terms of the protection
of populations and communities of ecological receptors, the assessment endpoints selected for
use in this problem formulation focus on endpoints that are directly related to the management I
goals. This includes:

I

I
Other assessment endpoints may be appropriate, if it is believed that the endpoint can be related
to the management goals. For example, carcinogenicity might be of concern if it could influence •
the reproductive potential of a species over its lifetime. •

4.4 Measurement Endpoints •

Measurement endpoints were initially defined by EPA guidance to represent quantifiable
ecological characteristics that could be measured, interpreted, and related to the valued I
ecological components chosen as the assessment endpoints (USEPA 1992, 1997). The term ™
measurement endpoint was later replaced with the term measures of effect and was supplemented
by two other categories of measures (USEPA, 1998). This problem formulation still uses the •
term measurement endpoint to describe both measures of exposure and effect. *

There are a number of different techniques available to ecological risk assessors for measuring •
the impact of site releases on assessment endpoints and assessing whether or not risk
management goals are achieved. The strategies that are available for use at this site are
discussed below. •

I

I
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1. The Hazard Quotient (HQ) Approach

A Hazard Quotient (HQ) is the ratio of the estimated exposure of a receptor to a
"benchmark" that is believed to be without significant risk of unacceptable adverse effect:

HQ = Exposure / Benchmark

Exposure may be expressed in a variety of ways, including:

Concentration of a contaminant in an environmental medium (water,
sediment, diet and soil)
Concentration of a contaminant in tissue
Amount of a contaminant that is ingested by a receptor

In all cases, the exposure and benchmark must be expressed in like units. For example,
exposure in surface water (mg/L) must be compared to a benchmark in mg/L. If the value
of an HQ is less than 1E+00, risk of unacceptable adverse effects in the exposed
individual is judged to be acceptable. If the HQ exceeds 1E+00, the risk of adverse effect
in the exposed individual is of potential concern.

However, not all HQ values are equally reliable as predictors of effect. Interpretation of
the ecological consequences of HQ values that exceed 1.0 depends on the species being
evaluated and on the toxicological endpoint underlying the toxicity benchmark. In most
cases, the benchmark values used to compute HQ values are not based on site-specific
toxicity data, and do not account for site-specific factors that may either increase or
decrease the toxicity of the site-related contaminants compared to what is observed in the
laboratory. In addition, benchmark values are often not available for the species of
feeding guild of concern, so values are extrapolated from other similar types of receptors.
Consequently, most HQ values should be interpreted as estimates rather than precise
predictions.

2. Site-Specific Toxicitv Tests (SSTD

Site-specific toxicity tests measure the response of receptors that are exposed to site
media. This may be done either in the field or in the laboratory using media collected
from the site. The chief advantage of this approach is that site-specific conditions which
can influence toxicity are usually accounted for, and that the cumulative effects of all
contaminants in the medium are evaluated simultaneously. One potential limitation of
this approach is that, if toxic effects are observed to occur when test organisms are
exposed to site media, it may not be possible to specify which contaminant or
combination of contaminants is responsible for the effect without further testing or
evaluation. A second limitation is that it may be difficult to perform tests on site samples
that reflect the full range of environmental conditions which may occur in the field across
time and space.
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3. Population and Community Demographic Observations (PCDO)
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Another approach for evaluating possible adverse effects of environmental contamination I
on ecological receptors is to make direct observations on the receptors in the field,
seeking to determine whether any receptor population has unusual numbers of individuals tm
(either lower or higher than expected), or whether the diversity (number of different |
species) of a particular category of receptors (e.g., plants, benthic organisms, birds) is
different than expected. The chief advantage of this approach is that direct observation of •
community status does not require making the numerous assumptions and estimates |
needed in the HQ approach. However, there are also a number of important limitations to
this approach. The most important of these is that both the abundance and diversity •
depend on many site-specific factors (habitat suitability, availability of food, predator •
pressure, natural population cycles, meteorological conditions, etc.), and it is often
difficult to know what the expected (non-impacted) abundance and diversity should be in 8
a particular area. This problem is generally approached by seeking an appropriate ™
"reference area" (either the site itself before the impact occurred, or some similar site that
has not been impacted), and comparing the observed abundance and diversity in the •
reference area to that for the site. However, it is important to locate reference areas that
are a good match for important habitat characteristics. This allows comparisons that can _
be used to establish firm cause-and-effect conclusions between the environmental •
contaminat(s) and the effect on the receptor population.

•

I

4. In-Situ Measures of Exposure and Effects (IMEE)

An additional approach for evaluating the possible adverse effects of environmental
contamination on ecological receptors is to make direct observations on receptors in the
field, seeking to identify if individuals have higher exposure (tissue) levels, observed
lesions and/or deformities that are higher than expected. This method has the advantage
of integrating most (if not all) factors that influence the bioavailability of contaminants in
the field. The limitations of this method may be in the interpretation of the consequences
of the measured exposure or effect (if suitable toxicity information are not available) and •
if an appropriate reference population for comparison is available. •

It is important to note that the choice of which one or more of these basic approaches is needed •
or useful in the assessment process may vary between sites, receptors groups, and contaminant ™
types. Section 5 presents the sequence of assessment steps that will be used to evaluate risks to
ecological receptors from non-asbestos contaminants, and Section 6 describes the strategy that •
will be used to evaluated ecological risks from asbestos.
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5.0 ASSESSMENT OF RISKS FROM NON-ASBESTOS CONTAMINANTS

5.1 Overview of the Assessment Strategy

Figure 5-1 provides a flow diagram that outlines a basic strategy that is often used to assess risks
from non-asbestos contaminants to terrestrial receptors (plants, wildlife) at a site and to aquatic
receptors (fish, invertebrates) in the surface water drainages associated with a site. Each of the
steps is described below.

Toxicity Assessment

The first step in the assessment of each contaminant is usually to determine if a relevant and
appropriate benchmark or toxicity reference value (TRY) exists for the chemical. If so, the
chemical is typically carried to the initial HQ Sceening step (below). If there is no benchmark or
TRY available, the next step is often to determine if the chemical is present at levels similar to an
appropriate background or reference area. If so, no further assessment is needed. If the chemical
is present at a level that appears to be elevated over background, then the chemical may be
evaluated using one or more non-HQ lines of evidence, or may be identified as a source or
uncertainty.

Initial HQ Screen

For non-asbestos analytes that have an appropriate benchmark or TRY, the HQ approach is
usually the first line of assessment for all receptor groups. This step begins with a screening-
level HQ assessment for each analyte in each medium. In this step, a maximum HQ value
(HQmax) is calculated for each medium for each receptor group exposed to the medium, based
on the highest detected level of each chemical in each medium. If the maximum concentration
does not exceed 1.0, it is normally concluded that risks from that chemical in that medium to that
receptor group are of minimal concern and that further assessment is not required.

Refined Screen

If the potential for concern for a chemical in a medium can not be excluded based on the initial
HQ screen, then a refined HQ screen is usually performed next. This typically includes
recalculation of HQ values based on a refined estimate of the exposure concentration (rather than
just a maximum value), as well as use of refined receptor-specific exposure parameters and
toxicity values (when available). The refined screen results are normally evaluated by
considering the frequency and magnitude of HQ exceedences, and by reviewing the spatial
pattern of exceedences. If the magnitude and frequency of HQ exceedences is low, and the data
do not suggest there are any localized areas of concern, then further assessment will generally
not be required.
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Comparison to Background

If further assessment is required, the concentration levels seen in site samples may be compared
using appropriate statistical methods to concentrations that are judged to be representative of _
background (natural) conditions in the area. This is most important for metals, since metals •
occur naturally in soil and water. It may also be useful for some organic compounds that occur
naturally (alkanes, PAHs, etc.). If site levels appear to be similar to natural background levels, •
further assessment is usually not required. If site levels appear to be elevated above natural |
background, the further assessment may be warranted, as described below.

Other Lines of Evidence

An initial screening for chemicals of potential concern (COPCs) in surface water was completed
by comparing the highest measured concentration of a chemical in surface water to available
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If the potential for concern for a chemical in a medium can not be excluded based on the steps •
above, then the utility of obtaining data from other lines of investigation will be considered. This B
may include site-specific toxicity tests and/or community surveys. These tests, if needed, are
most likely to be useful for evaluation of risks to fish from surface water, risks to benthic •
invertebrates from sediment, and risks to plants and soil invertebrates from soil. Further ™
assessment of risks to wildlife receptors, if needed, may conceptually use the same techniques
(site-specific toxicity testing, community surveys), although implementing these techniques for •
wildlife is somewhat more difficult for birds and mammals than for aquatic receptors.

5.2 Initial Screen Results Based on Phase I Data •

As noted in Section 2, one round of environmental sampling (referred to as Phase I) of surface m
water, sediment and on-site soils has been completed at the site in the fall of 2007. These data |
include measurements of a wide range of non-asbestos analytes, including metals, VOCs,
SVOCs, PAHs, PCBs, pesticides, radionuclides, nitrogen compounds, and anions. •

It is important to note that the Phase I data alone are not considered sufficient to support the HQ-
based assessment steps or background comparison step shown in Figure 5-1 because the data I
represent only one point in time, and may not fully capture either temporal or spatial variability •
at the site. For this reason, final implementation of the assessment process will not be performed
until two additional rounds of environmental data (scheduled for collection in the spring and •
summer of 2008) are collected. ~

Nevertheless, the Phase I data are sufficient to provide an initial impression regarding the •
potential for concern from non-asbestos contaminants at the site. The results of the initial
screening step performed on the Phase I data are presented below. _

Surface Water

I
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aquatic toxicity screening benchmarks. The selected screening benchmarks are described in
detail in Attachment C and are listed in Table 2-15. All maximum detected concentrations of
metals are lower than respective benchmarks. Benchmarks are not available for either volatile or
extractable hydrocarbons. These were detected at three sampling locations two of which are on
seeps at Carney Creek (CCS-14 and CCS-11; Figure 2-8) and one is on Fleetwood Creek (FC-2;
Figure 2-8).

Sediment

An initial screening for COPCs in sediments was completed by comparing the highest measured
concentration of a chemical in sediment to respective sediment toxicity screening benchmarks.
The selected screening benchmarks are described in Attachment C and are listed in Table 2-20.
Maximum detected concentrations of aluminum, chromium, iron, lead, manganese, nickel,
selenium and pyrene exceed respective screening benchmarks based on Threshold Effect
Concentrations (TECs), and maximum detected concentrations of chromium, manganese and
nickel also exceed respective benchmarks based on Probable Effect Concentrations (PECs).
Benchmarks are not available for either volatile or extractable hydrocarbons.

Mine Waste and Soils

An initial screening for COPCs in soils was completed by comparing the highest measured
concentration of a chemical in mine waste or soil with respective to available toxicity screening
benchmarks for plants, soil invertebrates and wildlife. The selected screening benchmarks are
described in detail in Attachment C and are listed in Table 2-23.

For terrestrial plants, mean and maximum detected concentrations of cobalt, copper, manganese,
nickel and vanadium are higher than respective toxicity screening benchmarks. For soil
invertebrates, the maximum detected concentration of manganese is higher than the toxicity
screening benchmark. For wildlife, the mean and maximum detected concentrations of
chromium, copper, lead and vanadium are higher than respective toxicity screening benchmarks.
The maximum detected concentrations of nickel and zinc also exceed respective benchmarks.
All other maximum detected concentrations are lower than respective benchmarks. Benchmarks
are not available for either volatile or extractable hydrocarbons or methyl acetate.

Summary

Based on the first round of data collected in the fall of 2007, it is tentatively concluded that risks
to ecological receptors are likely to be low for most non-asbestos contaminants, although a few
contaminants may be of potential concern and require further assessment. Final decisions about
which non-asbestos contaminants may be excluded in the initial screen and which require further
assessment will be made after receipt of two additional rounds of data from the spring and
summer of 2008.
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6.0 ASSESSMENT OF RISKS FROM ASBESTOS

Asbestos is the generic name for the fibrous habit of a broad family of naturally occurring poly-
silicate minerals. As noted previously, the Libby vermiculite deposit contains a mixture of
amphibole asbestos types, referred to as Libby Amphibole Asbestos (LA). Attachment D
provides a review of asbestos mineral logy, fate and transport, analytical measurement
techniques, and toxicity.

6.1 Overview of the Assessment Strategy

Conceptually, the process of assessing ecological risks from asbestos might follow the same
procedure as used for non-asbestos contaminants (see Figure 5-1). As noted previously, this
approach depends upon the availability of relevant and reliable toxicity reference values or
benchmarks for the contaminants of potential concern.

However, in the case of asbestos, no toxicity benchmarks have been derived to date for any
receptor class, and most of the studies that are available that might potentially serve as a basis for
a benchmark are based on studies of chrysotile asbestos rather than amphibole asbestos. In
particular, there are no studies on the toxicity of LA on any class of ecological receptors.
Because of this, it is concluded that available data are not sufficient at present to employ an
assessment strategy that is HQ-based. Rather, it is concluded that strategy for assessing risks
from asbestos must be based on information that can be collected from field studies of the
following types:

• Site-specific toxicity testing
• Site-specific population surveys
• Site-specific studies of biomarkers of exposure and effect

The assessment strategies that are considered most likely to be useful for aquatic receptors,
terrestrial plants and soil invertebrates, and terrestrial wildlife (birds, mammals) are discussed in
the following sections.

6.2 Strategy Options for Assessing Risks to Aquatic Receptors

Site-Specific Toxicity Testing of Surface Water

One of the most direct methods for evaluation of risks to aquatic receptors is site-specific
toxicity testing. Figure 6-1 provides a conceptual flow diagram of the approach for surface
water.

Step 1. Collect surface water at a location and at a time when the concentration of LA is
expected to be near a maximum value for the site.
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Step 2. Evaluate the toxicity of the water in the undiluted state, and after a series of
dilutions to an appropriate aquatic species (e.g., rainbow trout) of an appropriate age class •
(e.g., larvae). Endpoints include mortality, growth, and behavior.

Step 3. If adverse effects are noted for one or more endpoints, use the data to estimate a I
site-specific exposure-response curve. In addition, preserve the fish for a study of
histological lesions and potentially also tissue burden (fibers/gram tissue). These data im
will help establish a firm foundation for extrapolation of exposure response data from the |
laboratory to the field.

If no toxicity is observed in the undiluted site water, it may be necessary to perform a study in |
which LA is added to water to yield concentrations even higher than achieved in the site waters.
The purpose of this would be to establish an estimate of the effect level. If toxicity is seen in this •
spiking study, the data can be used to derive a site-specific exposure-response curve for LA. As B
above, this study also includes collection of data on tissue burden and histopatholgical lesions in
the exposed organisms. •

This approach has been used by Belanger (1985) to study the toxicity of chrysotile on several
species of aquatic receptors. •

Site-Specific Toxicity Testing of Sediments _

Site-specific toxicity testing is also a direct and often useful approach for evaluating risks to
benthic macroinvertebrates from sediments. The approach is similar to that for surface water M

Step 1. Collect sediment samples from a number of locations with different
concentrations of contaminants. Samples collected to represent a range of •
concentrations. I

Step 2. Evaluate the toxicity of the sediment in the undiluted state to three test organisms •
in long term tests (42 days). Endpoints include mortality, growth, and behavior. I

If adverse effects are observed for one or more endpoints for one or more species, the data will fl
be used to estimate a site-specific exposure-response curve. The results of these initial tests may *
be examined to identify the most sensitive test species and exposure duration. The most
sensitive may be used to evaluate the toxicity of field collected sediments to identify a spatial •
extent of toxicity.

If adverse effects are not observed for one or more endpoints for one or more species, it may •
necessary to perform a study in which LA is added to sediment to yield concentrations higher
than observed in site sediments. These results may be used to either construct a site-specific
exposure-response curve or establish as a site-specific NOEC.
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Population and Community Demographic Observations

Another line of evidence for evaluation of risks for aquatic receptors is the collection of data on
the density and diversity of receptors (fish and/or benthic organisms) in site waters and
comparison to appropriate reference locations. If this line of evidence is selected for
implementation, it is expected that the collection of population and community demographic
information would be performed approximately as follows:

Benthic Invertebrate Community. Benthic invertebrate community structure and function
would be measured at a number of different on-site stream locations (e.g., upper and
lower Rainy Creek, Carney Creek and Fleetwood Creek). Benthic invertebrate samples
would be collected at the same locations as sediment and surface water samples to
facilitate an analysis of the correlation between community status and contaminant level.
Samples would be collected according to an established EPA Rapid Bioassessment
Protocol (RBP) (USEPA, 2003). For each sampling location, a number of alternative
metrics of benthic community status would be calculated and combined to yield a
Biological Condition Score. A number of alternative measures of habitat quality would
also be measured to yield a Habitat Quality Score (a comparison of the Biological
Condition Score to the Habitat Quality Score provides information on the likely
contribution of non-habitat factors (e.g., chemical pollution) on the benthic community).
The scores and individual metrics would be examined to identify if the community is
impacted relative to reference and if there are any apparent trends in condition with
asbestos concentrations. This method does require the selection of at least one
appropriate reference area for comparison. The reference area(s) should match as closely
as possible the habitat variables present at the aquatic sites being evaluated. Note that,
because asbestos contamination may have been transported by air from the mine site area
to upstream locations along Rainy Creek, upstream locations may not be an appropriate
reference.

Fish Community. Fish community surveys are usually performed at selected locations
along site streams using standard electrofishing techniques. Fish species and number
(density) are noted and compared to matched reference locations.

In-Situ Measures of Exposure and Effects

Another line of evidence that may be useful is the examination offish collected from the site and
reference areas to assess the level of exposure via measures of asbestos body burden, and the
level of effect via the frequency and severity of histological lesions. This would normally be
implemented simply by selecting fish that are captured by the electroshocking technique used to
perform the fish community survey, and preserving these for potential future analysis.
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Measurements of LA tissue burden in fish could be performed on whole body and/or on selected
organs. Tissues would be analyzed by TEM. The results would be expressed as fibers of LA per •
gram (wet weight) of tissue. |

Gross and Microscopic Lesions H

Fish collected from the field and reference locations may be examined for gross pathology,
pathological effects, and histological effects. Lesions that have been reported in the literature I
following exposure of aquatic organisms to asbestos are summarized in Table 6-1. If this •
approach is implemented, the incidence and severity of effects observed in fish from on-site
locations would be compared to that observed in organisms collected from an appropriate •
reference area, and also to the concentrations of asbestos in surface water and sediment at the *
sampling stations in an effort to establish a dose-response relationship. Consequences of the _
measured pathology effects would be evaluated based on literature information that associates •
the pathology effects with adverse effects on growth reproduction and survival. However, the
evaluation of ecological consequences may be limited by the small number of samples available. •

6.3 Strategy for Assessing Risks to Terrestrial Plants and Soil Invertebrates

For the purposes of assessing risks to terrestrial plants and soil-dwelling invertebrates (e.g., |
worms), it is expected the site will be divided into two main parts: the on-site mined area and the
surrounding forested area. It is not expected that an assessment would be performed on the •
mined area because the mined area has been and continues to be disturbed by heavy machinery, m
as well as the placement of piles of waste rock that are unlikely to be suitable for plant growth.
If an evaluation of LA toxicity is needed in on-site soils, this would be undertaken at the level of I
the Feasibility Study (FS). The approaches that are available for evaluating risks to plants and •
soil invertebrates in the forest area surrounding the site are presented below.

Site-Specific Toxicity Testing

As above, one of the most direct ways for assessment of risks to terrestrial plants and soil •
invertebrates in off-site soils is site-specific toxicity testing of soils collected from areas near the
mined area. The exact choice of test soils would be based on the Phase I forest soil data (see _
Figure 2-14), and would, to the extent possible, include a range of LA levels from ND (not •
detected) to the highest values observed. Testing would be completed using standard laboratory
test organisms using established protocols for chronic endpoints (growth, reproduction and •
survival). If toxicity is observed, the data would be used to derive site-specific toxicity values |
for plants and soils invertebrates for LA.
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Site-Specific Population and Community Demographic Observations

For soil invertebrates, methods for measurement of community demographic information are not
very well established, and the results are often difficult to interpret, especially for U.S. western
soils. Therefore, it is considered likely that this assessment tier will not be implemented for soil
invertebrates.

In contrast methods are well established for assessment of the density and diversity of terrestrial
plant communities, and application of these methods may be useful for evaluating whether plant
communities near the mine area are observably different that in appropriate reference locations.

6.4 Strategy for Assessing Risks to Terrestrial Birds and Mammals

Asbestos is found in soils across the mine site area, as well as in the surface waters and
sediments of the Rainy Creek drainage. Tree bark data from Phase I suggest that asbestos also
contaminates trees in forested areas for some distance away from the mine site.

Wildlife species in the forested area may be exposed to fibers by a variety of pathways,
including both oral and inhalation routes. The relative magnitude of exposure for the two
exposure routes is not known.

In-Situ Measurements of Exposure and Effect

At present, one of the few lines of evidence available to evaluate risks to wildlife from asbestos
is the direct measurement of exposure and effect in organisms collected from the site. This
technique has the advantage that it allows an assessment of exposure and effects by both oral and
inhalation exposures, and may allow development of maps that indicated the relative levels of
exposure as a function of location. The chief disadvantage of this method is that biomarkers of
exposure and effect are not easy to extrapolate to effects on growth, reproduction and survival,
and hence on population stability.

Indicator Species

In order to implement this approach, it is first necessary to identify the classes of wildlife that are
likely to be maximally exposed. The most important selection criteria include the following:

• Non-transitory. Some organisms migrate over long distances, and are present in the
area of the site for only a short time each year. Because of the brief interval they
would be exposed, such organisms would have less exposure than organisms that are
present year round or for most of the breeding season.

• Small home range. Organisms that have a large home range are likely to spend a
small part of their time in and about the most heavily impacted areas of the site.
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Consequently, they are likely to be less exposed than organisms that have a small —
home range and spend a high fraction of their time in and about the impacted areas. •

In addition to these two baseline factors, there are a number of other factors that may also •
influence the relative level of exposure, including the following: g

Foraging strategy - Species that forage on the ground and have a greater potential to
disturb asbestos fibers are expected to have more inhalation exposure than those that 1
forage in shrubs or tree foliage. Species that feed in flight on insects and carnivores that
prey on other mammals and birds are expected to be less exposed. Species that forage on •
aquatic organisms and fish would also be less exposed because inhalation exposures •
require the disturbance of fibers which is less likely under wet conditions.

Habitats and Nesting - Where species find shelter, give birth (or nest) and/or rear young *
may also influence exposures. Many species burrow into the ground or create shallow
runs under forest litter. Some others will create nests/dens in existing cavities of barren I
rock or dead trees. Burrowers are expected to receive higher exposures compared to
those species that live higher in trees. _

Body Size - Ingestion rates and breathing rates per unit body weight tend to be higher for
species with small body weights compared to species with higher body weights. Thus, M
exposure by both oral and ingestion pathways may be highest for small receptors. •

Longevity In humans, it is well established that risk of adverse effects is a function of
cumulative exposure. That is, risk depend both on exposure level and also on exposure I
duration. For this reason, organisms that have longer life spans will tend to have higher
cumulative exposures and hence may be more likely to display adverse effects from I
asbestos exposure. •

Taking these factors into account, the feeding guilds and species identified as residing within the •
area of Libby OU3 (listed in Attachment A) were evaluated in order to identify a list of receptors ™
most likely to have high exposures to LA, as follows:

1) Species inhabiting terrestrial and riparian habitats were segregated into two groups based
on habitat type (terrestrial and riparian). _

2) Because exposures to asbestos for species inhabiting riparian habitats are expected to be •
primarily related to ingestion of aquatic food items as well as surface water and
sediments, the riparian species were segregated into two exposure groups by feeding M
guild. These include aquatic invertivores/omnivores and piscivores. |

3) For species that inhabit terrestrial habitats, those that forage on the ground and or inhabit
nests or burrows were identified from the larger list and classified into a "ground"
foraging group. These species are expected to be the highest exposed to asbestos via
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inhalation and ingestion as a result of probing and disturbing asbestos in soils and ground
litter.

4) Species that forage primarily in trees and shrubs were identified from the larger list and
classified as an "arboreal" foraging group. These species may be exposed to asbestos on
tree bark or leaf surfaces as result of foraging for food.

5) Carnivorous species were identified and placed in separate group based on feeding guild.
These species are expected to be exposed to asbestos primarily via ingestion and
inhalation exposures are expected to be lower than those species that forage on the
ground for food.

6) The ground and arboreal groups were further stratified into feeding guilds (invertivore,
grainivore, omnivore, carnivore) to reflect exposures related to ingestion.

7) The species in each group were then reviewed further and those with small home ranges
and small body sizes were selected preferentially. These species are expected to be
maximally exposed to asbestos impacted area and will not range in and out of the area.

8) For avian species, birds that are transients (occurring at the site only during spring or fall
migrations) were excluded, while birds that are resident year round or are present for
extended periods during the warm weather were retained.

Table 6-2 provides the list of species that meet the selection criteria above. The following table
summarizes the categories of receptor groups that are likely to be maximally exposed in each
exposure area.

Location

Mined area and
Forest area

Forest area

Riparian area

Exposed Receptor Group

Ground Invertivore

Ground Herbivore/Omnivore

Arboreal Invertivore

Aquatic Invertivore/Omnivore

Piscivore

Exposure

Ingestion of asbestos in soil invertebrates
and inhalation of asbestos in soil during
disturbance.
Ingestion of asbestos in/on plant material
and inhalation of asbestos in soil during
disturbance.
Ingestion and inhalation of asbestos on tree
bark and/or vegetation.
Ingestion of asbestos in aquatic plants and
aquatic invertebrates.
Ingestion of asbestos in fish.

Measurement of Asbestos Tissue Burdens

If this approach is implemented, asbestos tissue burdens in selected organs (lungs and
gastrointestinal tract) of animals collected at the site would be analyzed for asbestos tissue
burden. Tissue burden in lung will be interpreted as an indication of inhalation exposure, and
tissue burden in the GI tract and kidneys will be taken as an indication of oral exposure.
Comparison of the data from on-site locations and reference locations would be used to establish
an empiric estimate of the spatial extent where LA exposures can be recognized as being higher
than background.
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Histopathology

A large number of studies have been performed in mammals to identify the effects of inhalation
exposure to asbestos on the respiratory tract, and, to a lesser degree, the effects of inhalation and •
ingestion exposure on other organs (e.g. gastrointestinal tract). In animals, histological signs of I
tissue injury can be detected at the site of deposited fibers within a few days (ATSDR 2001).
Ingestion exposures have been associated with lesions in the parathyroid tissue, brain tissue, •
pituitary tissue, endothelial tissue, kidney tissue, and peritoneum tissue (Cunningham et al., •
1977). Induction of aberrant crypt foci in the colon (Corpet et al., 1983) and tumors of the
gastrointestinal tract have also been reported. Inhalation exposures are associated with fibrosis, •
lung tumors and lesions along the respiratory bronchioles, alveolar ducts, alveoli, and lung tissue •
(McGavran et al. 1989; Donaldson et al. 1988; Davis et al., 1980a, 1980b, 1985, 1986).
Mesotheliomas have been observed (Davis and Jones 1988, Davis et al. 1985, Wagner et al. •
1974, 1980, Webster et al. 1993). The histopathological effects of asbestos exposures in avian
species is not known. —

If this line of evidence is pursued, organisms collected from site locations (on-site, forest area,
riparian area) will be examined for gross and microscopic pathological effects. The incidence «
and severity of effects observed will be compared to organisms from suitable reference areas, Jj
and will also be correlated with the relative concentrations of LA in the collection area. These
data, combined with the tissue burden data, will help define the spatial extent of LA •
contamination that can impact wildlife. Interpretation of the ecological consequences of any |
gross or histological lesions that are observed will be based on literature information that
associates the pathology effects with adverse effects on growth, reproduction, and survival, as •
well as on consultation with experts in the field. •

Population and Community Demographic Observations I

Quantitative surveys of mammalian and avian density and diversity are difficult to perform
because of the high natural variability in receptor density over space and time. For this reason, it •
is not expected that formal population surveys will be attempted at this time. However, semi- ™
quantitative data in the form of number of organisms of each species collected per trapping day _
will be available from the field collection effort for both on-site locations and reference •
locations. Comparison of these trapping rates will provide an initial impression as to whether
population densities are likely to be similar or dissimilar in site areas compared to reference •
areas. If evidence of an apparent difference is obtained, this may be followed with more I
quantitative efforts to compare population demographics, depending on the overall weight of
evidence available. •

Additional Toxicity Testing with LA

Based on the results of the lines of evidence described above, further studies of LA exposure and •
effect in birds and/or mammals may be considered. This testing may be used to identify dose-
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Step 2. Evaluate the toxicity of each site collected water (undiluted)

* Step 3a. If toxicity is seen in one or more waters, use the data to estimate a site-specific
exposure-response curve. In addition, select the water with the highest toxicity (highest
concentration) and repeat the toxicity tests on a dilution series of that water.I
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response values for growth, reproduction or survival effects in birds or evidence of physiological
stress.

6.5 Strategy for Assessing Risks to Amphibians

Site-Specific Toxicity Testing

One option for the assessment of risks to amphibians from contact with site surface water is be
site-specific toxicity testing. If selected for implementation, the test would be performed
approximately as follows:

Step 1. Collect surface water from multiple on-site locations focusing on ponded areas
and seeps where amphibians are expected to occur.

Step 3b. If no toxicity is observed in any site water, consider perform a "spiking" study
in which LA is added to water to yield concentrations even higher than achieved in the
site waters. If toxicity is seen in this spiking study, the data can be used to derive a site-
specific exposure-response curve for LA.

Amphibian toxicity studies are often conducted using Xenopus lavis as described in ASTM
£1439-98(2004) Standard Guide for Conducting the Frog Embryo Teratogenesis Assay-Xenopus
(FETAX). If implemented, it is considered likely that it would be appropriate to extend the
normal duration of the study (4 days) to 14 days to allow a longer period of exposure and
observation of development. Endpoints evaluated in the study would include mortality,
malformations, growth, and development.

The line of evidence for assessment of risks for amphibians to LA in sediment will also be site-
specific toxicity testing. The approach is similar to that for surface water, except that the site-
specific exposure response curve can be developed based on the site samples with a dilution
series because the samples selected for testing can be chosen to reflect the range of values seen
on-site, from lowest to highest.

In-Situ Measures of Exposure and Effects

A second line of evidence available for assessment of risks to amphibians from LA in surface
water and sediment would be the collection of amphibians from the site and from reference areas
to examine and assess the frequency and severity of gross and histological abnormalities. This
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examination could be based on field observations alone, or could include laboratory-based —

examination of some species. If this line of evidence is implemented, the incidence of effects •
observed in amphibians collected from the site would be compared to a reference area as well as
regional and national statistics in order to judge if there is an effect. If so, the incidence of •
abnormalities would be correlated with the concentrations of LA in surface water and sediment |
at the sampling stations in an effort to establish a dose-response relationship.

I

The USFWS has developed standard methods for studies of the amphibian (frog) communities in •
the field based on detection of the number and type of calls. Based on this approach, a trained H
observer can identify both the number of species (diversity) and the number of individuals
(density) of frogs in an area, and this may be compared to expected values observed at other I
suitable reference locations. ™

I

I

I

I

I

I

I

I

I

I

I

I



I
I
I
I
I
I
I
I
I
I
I
I

Davis, J.M. and Jones, A.D. 1988. Comparisons of the pathogenicity of long and short fibers of
• chrysotile asbestos in rats. British Journal of Experimental Pathology. 69(5): 717-37.

Davis, J.M., Addison, J., Bolton, R.E., et al. 1986. The pathogenicity of long versus short fibre

I samples of amosite asbestos administered to rats by inhalation and intraperitoneal injection. Br J
ExpPathol 67:415-430.

I

I

I

I

I

FINAL

7.0 REFERENCES

Anderson, J.R., E.E. Hardy, J. T. Roach, and R. E. Witmer. 1976. A Land Use And Land Cover
Classification System For Use With Remote Sensor Data. Geological Survey Professional Paper
964. U.S. Geological Survey, Washington DC.

Agency for Toxic Substances and Disease Registry (ATSDR). 2001. Toxicological Profile for
Asbestos. Atlanta, GA: Agency for Toxic Substances and Disease Registry, U.S. Department of
Health and Human Services, Public Health Service.

Belanger, S. E. 1985. Functional and pathological Responses of Selected Aquatic Organisms to
Chrysotile Asbestos. Doctoral Dissertation approved by Virginia Polytechnic Institute and State
University, September 1985.

Belanger, Scott E., Cherry, Donald S., and Cairns, John. 1986. Seasonal, behavioral and growth
changes of juvenile Corbiculafluminea exposed to chrysotile asbestos. Water Research.
20(10): 1243-1250.

Caicco, S. L., J. M. Scott, B. Butterfield, and B. Csuti. 1995. A gap analysis of management
status of the vegetation of Idaho (USA). Conservation Biology. 9: 498-511.

Corpet DE, Pirot V, Goubet I. 1993. Asbestos induces aberrant crypt foci in the colon of rats.
Cancer Letters 74(3): 183-187.

Cunningham, H. M., Moodie, C. A., Lawrence, G. A., and Pontefract, R. D. 1977. chronic
effects of ingested asbestos in rats. Arch Environ Contam Toxicol. 6(4): 507-13

Davis, J.M., Addison, J., Bolton, R.E., et al. 1985. Inhalation studies on the effects of tremolite
and brucite dust in rats. Carcinogenesis 6:667-674.

Davis, J.M., Beckett, S.T., Bolton, R.E., et al. 1980a. The effects of intermittent high asbestos
exposure (peak dose levels) on the lungs of rats. Br J Exp Pathol 61:272-280.

Davis, J.M., Beckett, S.T., Bolton, R.E., et al. 1980b. A comparison of the pathological effects in
rats of the UICC reference samples of amosite and chrysotile with those of amosite and
chrysotile collected from the factory environment. IARC Sci Publ 30:285-292

39
Problem Formulation for Ecological Risk Assessment at Libby OU3



FINAL

International Organization for Standardization. 1995. Ambient Air - Determination of asbestos
fibres - Direct-transfer transmission electron microscopy method. ISO 10312:1995(E).

I
I

Donaldson K, Bolton RE, Jones A, et al. 1988. Kinetics of the bronchoalveolar leucocyte _
response in rates during exposure to equal airborne mass concentrations of quartz, chrysolite •
asbestos, or titanium dioxide. Thorax 43:525-533.

Fisher, F.B., Winne, J.C., Thornton, M.M., Tady, T.P., Ma, Z., Hart, M.M., and Redmond, R.L. |
1998. Montana Land Cover Atlas: The Montana GAP Analysis Project. September 30, 1998.

IMcGavran, P.D., Moore, L.B., and Brody, A.R. 1990. Inhalation of chrysotile asbestos induces
rapid cellular proliferation in small pulmonary vessels of mice and rats. American Journal of
Pathology. 136(3): 695-705. •

Meeker, G.P., A.M. Bern, I.K.. Brownfield, H.A. Lowers, S.J. Sutley, T.M. Hoeffen, and J.S.
Vance. 2003. The Composition and Morphology of Amphiboles from the Rainy Creek •
Complex, Near Libby, Montana. American Mineralogist. 88: 1955-1969. *

Menzie, C., N, Bettinger, A. Fritz, L. Kapustka, H. Regan, V. Moller and H. Noel. 2008. •
Population Protection Goals. In: Population-Level Ecological Risk Assessment. Barnthouse,
L.W. (Ed). Society of Environmental Toxicology and Chemistry (SETAC) Press. _
Montana Fish Wildlife and Parks (MF WP). 2000. Montana Forest Legacy Program Assessment I
of Need. February 29, 2000.

Merrill, E. H., T. W. Kohley, M. E. Herdendorf, W. A. Reiners, K. L. Driese, R. W. Marrs, and §
S.H.Anderson. 1996. The Wyoming Gap Analysis Final Report. Unpulbished report,
Wyoming Cooperative Fish and Wildlife Research Unit, University of Wyoming, Laramie. •

MWH Americas, Inc. 2007. Field Sampling Summary Report: Phase 1 Remedial Investigation
Operable Unit 3, Libby Asbestos Superfund Site. December 2007. •

Parker, B.K. and T. J. Hudson. 1992. Engineering Analysis of Flood routing Alternatives for
the W. R. Grace Vermiculite Tailings Impoundment. Submitted by Schafer and Associates, •
Bozeman Montana to the State of Montana Department of State Lands, Helena, MT. ™

Schafer and Associates. 1992. Engineering Analysis of Flood Routing Alternatives for the W.R. •
Grace Vermiculite Tailings Impoundment. March 1992.

United States Environmental Protection Agency (USEPA). 2007. Phase I Sampling and I
Analysis Plan For Operable Unit 3 Libby Asbestos Superfund Site.

United States Environmental Protection Agency (USEPA). 2003. Generic Ecological |
Assessment Endpoints (GEAE)for Ecological Risk Assessment. Risk Assessment Forum.
Washington DC, USEPA/630/P-02/004F. •

40
Problem Formulation for Ecological Risk Assessment at Libby OU3



I
I FINAL

• United States Environmental Protection Agency (USEPA). 1999. Issuance of Final Guidance:
Ecological Risk Assessment and Risk Management Principles for Super/und Sites. Office of

_ Solid Waste and Emergency Response Directive. Washington DC, USEPA-9285-7-28-P.

United States Environmental Protection Agency (USEPA). 1998. Guidelines for Ecological
m Risk Assessment. U.S. Environmental Protection Agency. EPA/630/R-95/002F.

United States Environmental Protection Agency (USEPA). 1997. Ecological Risk Assessment

I Guidance for Superfund: Process for Designing and Conducting Ecological Risk Assessments.
Interim Final. U.S. Environmental Protection Agency, Environmental Response Team, Edison,
NJ.

• U.S. Environmental Protection Agency (EPA). 1994. Method 100.2: Determination of Asbestos
Structures Over 10 um in Length in Drinking Water. U.S. Environmental Protection Agency,

• Office of Research and Development. June 1994.

U.S. Environmental Protection Agency (EPA). 1992. Framework for ecological risk
I assessment. Risk Assessment Forum. Washington D.C.: USEPA/630/R-92/001.

— United States Department of Agriculture Forest Service Region 1 (USDAFSR1). 2008.
• http://vvww.fs.fed.us/rl/kootenai/resources/plants/graphs.shtml.

I Wagner JC, Berry G, Skidmore JW, et al. 1980. The comparative effects of three chrysotiles by
injection and inhalation in rats. IARC Sci Publ 30:363-372.

Wagner JC, Berry G, Skidmore JW, et al. 1974. The effects of the inhalation of asbestos in rats.
Br J Cancer 29:252-269.I

I
Webster I, Goldstein B, Coetzee FS, et al. 1993. Malignant mesothelioma induced in baboons by
inhalation of amosite asbestos. Am J Ind Med 24(6):659-666.

I
Zinner E,R. 1982. Geohydrology of the Rainy Creek Igneous Complex Near Libby Montana.
Masters Thesis Univeristy of Reno, Nevada. June 1982.

I Zucker, G. 2006. Expert Report Prepared for W.R. Grace Company. Provided by Robert
Marriam, Remedium correspondence to Bonita Lavelle, EPA, October 24, 2006.

I

I

I
Problem Formulation for Ecological Risk Assessment at Libby OU3

I



FINAL

I
I
I
I
I
I
I
I
I
I
I
I
I
1
I
I
I
I

Problem Formulation for Ecological Risk Assessment at Libby OU3



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

FINAL

TABLES

Problem Formulation for Ecological Risk Assessment at Libby OU3



Table 2-1
Climate Data for Libby NE Ranger Station (245015)

Parameter

Average Max. Temperature (F)

Average Min. Temperature (F)

Average Total Precipitation (in.)

Average Total SnowFall (in.)

Average Snow Depth (in.)

Jan

31.6

15.7

2.03

17.4

9

Feb

40.1

19.1

1.39

7.6

9

Mar

50.1

24.4

1.31

3.9

4

Apr

61.7

30.2

1.01

0.3

0

May

71.1

36.9

1.39

0

0

Jun

78.4

43.3

1.59

0

0

Jul

87.9

46.2

0.87

0

0

Aug

86.8

44.5

0.94

0

0

Sep

75

38.4

1.18

0

0

Oct

59

32.3

1.56

0.5

0

Nov

40.5

25.5

2.26

6.5

2

Dec

32.1

18.9

2.3

17.8

5

Annual

59.5

31.3

17.84

54

2

Source: http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl7mtlibb



Table 2-2
Stream Use Classifications

Stream/Segment | Classification/Uses
Rainy Creek drainage upstream of the W.R. Grace
Company water supply intake

Rainy Creek (mainstem) from the W.R. Grace
Company water supply intake to the Kootenai
River

Kootenai River

A-l . Suitable for drinking, culinary and food processing purposes after
conventional treatment for removal of naturally present impurities; bathing,
swimming and recreation; growth and propagation of salmonid fishes and
associated aquatic life, waterfowl and fur bearers; and agricultural and
industrial water supply.

C-l. Suitable for bathing, swimming, and recreation; growth and
propagation of salmonid fishes and associated aquatic life, waterfowl and
furbearers; and agricultural and industrial water supply.

B- 1 . Suitable for drinking, culinary and food processing purposes;
propagation of salmonid fishes and associated aquatic life, waterfowl and fur
bearers; and agricultural and industrial and industrial water supply.
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Table 2-3. The classification system used to map Montana's existing vegetation and land cover.

I. Urban and Agricultural Lands
1100 Urban or Developed Lands
2010 Agricultural Lands - Dry
2020 Agricultural Lands - Irrigated

II. Grasslands
herbaceous cover > 15%, shrub cover
< 15%, and forest cover < 10%

3110 Altered Herbaceous
3130 Very Low Cover Grasslands
3150 Low / Moderate Cover Grasslands
3170 Moderate / High Cover Grasslands
3180 Montane Parklands & Subalpine Meadows

III. Shrublands
shrub cover (SC) > 15% and forest cover
< 10%; except 3500 classes where SC = HC

3200 Mixed Mesic Shrubs
3300 Mixed Xeric Shrubs
3309 Silver Sage
3310 Salt-Desert Shrub / Dry Salt Flats
3350 Sagebrush
3510 Mesic Shrub - Grassland Associations
3520 Xeric Shrub - Grassland Associations

IV. Forest Lands
forest cover > 10%

4000 Low Density Xeric Forest
4140 Mixed Broadleaf Forest
4203 Lodgepole Pine
4205 Limber Pine
4206 Ponderosa Pine
4207 Grand Fir
4210 Western Red Cedar
4211 Western Hemlock
4212 Douglas-fir
4214 Rocky Mountain Juniper
4215 Western Larch
4216 Utah Juniper
4223 Douglas-fir / Lodgepole Pine
4260 Mixed Whitebark Pine Forest
4270 Mixed Subalpine Forest
4280 Mixed Mesic Forest
4290 Mixed Xeric Forest
4300 Mixed Broadleaf & Conifer Forest
4400 Standing Burnt Forest

V. Water
5000 Water

VI. Riparian Types
sites clearly associated with riparian
areas or woody draws

6110 Conifer Riparian
6120 Broadleaf Riparian
6130 Mixed Broadleaf & Conifer Riparian
6200 Graminoid & Forb Riparian
6300 Shrub Riparian
6400 Mixed Riparian

VIE. Barren Lands
sites with forest cover < 10%, shrub cover
< 10%, and herbaceous cover < 10%

7300 Rock
7500 Mines, Quarries, Gravel Pits
7600 Badlands
7604 Missouri Breaks
7800 Mixed Barren Sites

Vm. Alpine
vegetated sites above treeline

8100 Alpine Meadows

IX. Perennial Snow and Ice
9100SnowfieldsorIce

X. Other
9800 Clouds
9900 Cloud Shadows



Table 2-4
Aquatic Invertebrate Species Collected from EMAP Sampling Location in Kootenai River (August 2002)

PHVL0M
ANNELIDA

ARTHROPODA

COELENTERATA
MOLLUSCA

NEMATODA

CLASS
HIRUDINEA
OLIGOCHAETA
ARACHNIDA

INSECTA

OSTRACODA
HYDROZOA
GASTROPODA

NA

ORDER
RHYNCHOBDELLIDA
NA
TROMBIDIFORMES

DIPTERA

EPHEMEROPTERA

HEMIPTERA
TRICHOPTERA

NA
HYDROIDA
BASOMMATOPHORA

NA

FAMILY
PISCICOLIDAE
NA
HYGROBATIDAE
TORRENTICOLIDAE
CHIRONOMIDAE

TIPULIDAE
BAETIDAE

EPHEMERELLIDAE

SIPHLONURIDAE
CORIXIDAE
HYDROPTILIDAE
LEPTOCERIDAE

LIMNEPHILIDAE

NA
HYDRIDAE
LYMNAEIDAE
LYMNAEIDAE
PHYSIDAE
NA

GENUS
NA
NA
HYGROBATES
TORRENTICOLA
NA
CRICOTOPUS
CRICOTOPUS
CRYPTOCHIRONOMUS
DICROTENDIPES
EUKIEFFERIELLA
MICROPSECTRA
NA
PAGASTIA
PARACHIRONOMUS
PARAKIEFFERIELLA
NA
PHAENOPSECTRA
POTTHASTIA
POTTHASTIA
PROCLADIUS
PSECTROCLADIUS
SYNORTHOCLADIUS
TANYTARSUS
THIENEMANNIMYIA
TVETENIA
TIPULA
BAETIS
BAETIS
DRUNELLA
EPHEMERELLA
SERRATELLA
NA
NA
HYDROPTILA
MYSTACIDES
OECETIS
NA
PSYCHOGLYPHA
NA
HYDRA
NA
STAGNICOLA
PHYSA
NA

SPECIES
NA
NA
NA
NA
NA
BICINCTUS
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
GAEDII
LONGIMANA
NA
NA
NA
NA
NA
DISCOLORIPES

ABUND.
1

59
1
3
8

20
17
1
3
8
16
85
10
7
4
1

57
2
7
1
1
7

73
7
17

NA 1
NA
TRICAUDATUS
GRANDIS
NA
TIBIALIS
NA
NA
NA
ALAFIMBRIATA
NA
NA
NA
NA
NA
NA
NA
NA
NA

10
17
1

13
2
1

18
3
1
1
1
1
1

12
1
2
7
2
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Table 2-5
Fish Species Collected from EMAP Sampling Location

in Kootenai River (August 2002)

Common Name
Longnose Dace
Largescale Sucker
Slimy Sculpin
Torrent Sculpin
Cutthroat trout
Rainbow trout
Sockeye Salmon
Mountain Whitefish
Longnose Dace
Redside Shiner
Bull Trout

Genus
Catostomus
Catoslomus
Coitus
Cottus
Oncorhynchus
Oncorhynchus
Oncorhynchus
Prosopium
Rhinichthys
Richardsonius
Salvelinus

Species
catostomus
macrocheilm
cognatus
rhotheus
clarki
mykiss
nerka
williamsoni
cataractae
balteatus
confluentus

Abundance
24
21
1
2
4
39
17

587
1
9
1
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TABLE 2-6
FEDERAL LISTED SPECIES THAT HAVE BEEN OBSERVED IN OU3

Group
Fish

Birds
Mammals

Common Name (Genus species)
White Sturgeon (Acipenser transmontanus) (Kootenai River Pop.)

Bull Trout (Salvelinus confluentus)

Bald Eagle (Haliaeetus leucocephalus)
Grizzly Bear (Ursus arctos horribilis)
Gray Wolf (Canis lupus)
Canada Lynx (Lynx canadensis)

Rank
LE

LT, CH

LT
LT
LE
LT

LE = Listed endangered - Any species in danger of extinction throughout all or a significant portion of its range ( 1 6
U.S.C. 1532(6)).
LT = Listed threatened - Any species likely to become an endangered species within the foreseeable future throughout
all or a significant portion of its range (16 U.S.C. 1532(20)).
CH = Critical Habitat - The specific areas (i) within the geographic area occupied by a species, at the time it is listed,
on which are found those physical or biological features (I) essential to conserve the species and (II) that may require
special management considerations or protection; and (ii) specific areas outside the geographic area occupied by the
species at the time it is listed upon determination that such areas are essential to conserve the species.
C = Candidate - Those taxa for which sufficient information on biological status and threats exist to propose to list
them as threatened or endangered.
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TABLE 2-7.
STATE SPECIES OF CONCERN THAT HAVE BEEN OBSERVED IN OU3

Group

Amphibians

Birds

Mammals

Fish

Invertebrates

Common Name (Genus species)

Coeur d'Alene Salamander (Plethodon idahoensis)
Boreal Toad, Green (also known as Western Toad ) (Bufo boreas)
Bald Eagle (Haliaeetus leucocephalus)
Black-backed Woodpecker (Picoides arcticus)
Flammulated Owl (Olus flammeolus)
Harlequin Duck (Histrionicus histrionicus)
Lewis's Woodpecker (Melanerpes lewis)
Northern Goshawk (Accipiter gentilis)
Olive-sided Flycatcher (Contopus cooperi)
Fisher (Maries pennant!)
Gray Wolf (Can is lupus)
Grizzly Bear (Ursus arctos horribilis)
Lynx (Lynx canadensis)
Bull Trout (Salvelinus confluentus)
Torrent Sculpin (Coitus rhotheus)
Westemslope Cutthroat Trout (Oncorhynchus clarkii lewisi)
Stonefly (Utacapnia columbiana)
Slug, Magnum Mantleslug (Magnipelta mycophaga)
Slug, Pygmy Slug (Kootenaia burkei)
Land Snail, Robust Lancetooth (Haplotrema vancouverense)
Slug, Sheathed Slug (Zacoleus idahoensis)
Land Snail, Smoky Taildropper (Prophysaon humile)
Land Snail, Striate Disc (Discus shimekii)

Rank

S2
S2
S3
S2
S3B
S2B
S2B
S3
S3B
S3
S3
S2S3
S3
S2
S3
S2
S2
S1S3
S1S2
S1S2
S2S3
S1S3
SI

SI = At high risk because of extremely limited and potentially declining numbers, extent and/or habitat, making it
highly vulnerable to global extinction or extirpation in the state.
S2 = At risk because of very limited and potentially declining numbers, extent and/or habitat, making it vulnerable to
global extinction or extirpation in the state.
S3 = Potentially at risk because of limited and potentially declining numbers, extent and/or habitat, even though it may
be abundant in some areas.
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Table 2-8. Phase I Asbestos Results for Surface Water

Reach

Upper Rainy
Creek

Tailings
Impoundment

Mil! Pond

Lower Rainy
Creek

Fleetwood
Creek

Carney Creek

Seeps

Station

URC-1

URC-2

TP

TP-TOE1

TP-TOE2

MP

LRC-1

LRC-2

LRC-3

LRC-4

LRC-5

LRC-6

FC-I

FC-Pond

FC-2

CC-1

CC-2

CCS-9

CCS-8

CCS-6

CCS-1

CCS- 11

CCS- 14

CCS- 16

Index ID

PI -00391

PI -00390

PI -00269

PI -00254

Pl-00312

Pl-00313

PI -00304

PI -00251

PI -00303

Pl-00302

PI -00301

PI -00300

PI -00267

PI -00266

PI -00268

PI -00381

PI -00380

Pl-00315

PI -003 17

PI -00385

PI -00382

Pl-00383

PI -00265

Pl-00316

Filter Size

(mm2)

1295

1295

1295

1295

1295

1295

1295

1295

1295

1295

1295

1295

1295

1295

1295

1295

1295

1295

1295

1295

1295

1295

1295

1295

Volume
Applied to
Filter (mU

100

100

50

100

10

50

100

100

100

100

100

100

100

10

100

100

100

100

100

10

100

10

100

25

Sensitivity
1/L

5.0E+04

1.1E+05

2.0E+06

5.0E+04

2.0E+05

5.0E+05

5.0E+04

5.0E+04

5.0E+04

5.0E+04

5.0E+04

5.0E+04

7.7E+04

2.5E+06

5.0E+04

4.7E+04

5.0E+04

5.0E+04

5.0E+04

2.0E+06

1 .4E+05

3.3E+05

2.0E+05

8.0E+04

Total LA

Count

0

52

57

0

10

54

4

2

4

21

25

0

51

50

4

20

1

0

0

51

53

50

55

0

Cone (MFL)

<0.05

5.8

114

<0.05

2.0

27

0.2

0.1

0.2

1.1

1.3

<0.05

3.9

125

0.2

1.0

0.05

O.05

<0.05

102

7.5

17

11

O.08

LA > 10 urn in length

Count

0

1

19

0

6

20

0

1

0

3

2

0

12

3

1

7

1

0

0

2

3

10

0

0

Cone (MFL)

<0.05

0.1

38

<0.05

1.2

10

<0.05

0.05

<0.05

0.1

0.1

<0

0.9

7.5

0.05

0.3

0.05

<0

<0

4.0

0.4

3.3

0.2

<0.1

MFL = million fibers per liter

Summary Tables.xls, SW_Asbestos



I
I
I
I
I
I
I
I
I
I
I
I
1
I
I
I

I
I

Table 2-9. Asbestos Results for Sediment

Reach

Upper Rainy
Creek

Tailings
Impoundment

Mill Pond

Lower Rainy
Creek

Fleetvvood Creek

Carney Creek

Seeps

Station

URC-1

URC-2

TP

TP-TOE1

TP-TOE2

MP

LRC-1

LRC-2

LRC-3

LRC-4

LRC-5

LRC-6

FC-2

FC-Pond

FC-1

CC-2

CC-1

CCS-9

CCS-8

CCS-6

CCS-1

CCS- 11

CCS-14

CCS- 16

RESULTS

MELA-/, fine

ND-Bin A

< ! % - B i n B 2

< I % - B i n B 2

2% - Bin C

3% - Bin C

<!%-BinB2

<!%-BinB2

<!%-BinB2

2% - Bin C

<!%-BinB2

<!%-BinB2

<!%-BinB2

T r - B i n B l

<!%-BinB2

ND - Bin A

.<!%-BinB2

4% - Bin C

7% - Bin C

6% - Bin C

2% - Bin C

2% - Bin C

<!%-BinB2

<!%-BinB2

4% - Bin C

MFLA./.

coarse

-

Tr

Tr

0.38%

0.03%

-

0.13%

Tr

--

-

Tr

--

ND

-

ND

0.20%

0.52%

Tr

0.41%

Tr

Tr

0.20%

Tr

~

ND = not detected
Tr = trace
MF = mass fraction
~ = coarse fraction was not analyzed.

Summary Tables.xls Sediment
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Table 2-10. Asbestos Results for Mine Waste

Sampling
Matrix

Road

Tailings
Impoundment

Coarse Tailings

Cover Material

Waste Rock

Outcrop

StationID

MS-1

MS-2

MS-3

MS-4

MS-5

MS-6

MS-7

MS-8

MS-9

MS-10

MS-11

MS- 12

MS- 13

MS-21

MS-22

MS-23

MS-24

MS-14

MS- 15

MS-16

MS-17

MS-18

MS- 19

MS-20

MS-26

MS-27

MS-28
MS-29

MS-30

MS-32

MS-25

MS-31

MS-33

MS-34

MS-35

MS-36

MS-37

MS-38

PLM RESULTS

MFiA% fin«

<!%-BinB2

<!%-BinB2

Tr -BinBl

<!%-BinB2

<!%-BinB2

<!%-BinB2

2% - Bin C

<!%-BinB2

<!%-BinB2

<1% - Bin B2

<!%-BinB2

<!%-BinB2

Tr -B inBl

<!%-BinB2

<!%-BinB2

ND - Bin A

2% - Bin C

<!%-BinB2

5% - Bin C

2%-BinC

<!%-BmB2

<!%-BinB2

<!%-BinB2

<!%-BinB2

3% - Bin C

<!%-BinB2

<!%-BinB2
2% - Bin C

<!%-BinB2

<P/o-BinB2

8% - Bin C

<!%-BinB2

<!%-BinB2

<!%-BinB2

Tr-BinBl

<!%-BinB2

<!%-BinB2

<!%-BinB2

MFj^./. coarse

Tr

Tr

Tr

Tr

Tr

0.27%

1.00%

Tr

0.58%

0.09%

0.07%

2.61%

Tr

Tr

0.43%

Tr

1.36%

3.70%

Tr

0.52%

1.10%

1.86%

0.82%

Tr

0.21%

1.88%

3.31%
1.26%

0.28%

1.68%
1.73%

0.75%

0.16%

0.54%

0.006%

0.3%

0.2%

0.4%

ND = not detected
Tr = trace
MF = mass fraction
-- = coarse fraction was not analyzed.

Summary Tables.xls Mine Waste
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Table 2-11. Asbestos Results for Forest Soil

Transect ID

SL45
Approximate

downwind from
mine area.

SL15
30° counterclock-

wise from
approximate

primary downwinc
direction.

SL75
30° clockwise from

approximate
primary downwinc

direction.

SLI95
Generally upwind

of mine
area/possibly

downwind from
Screening Plant

SL255
Approximate

upwind direction
from mine area.

SLI35
rossgra en

H

cross g
om primary

wnwin
rec on.

StatioalD

SU5-OI
SU5-02
SL45-03
SL45-04
SU5-05
SU5-06
SU5-07
SU5-08
SU5-09
SU5-IO
SU5-M
SL45-12
SL45-13
SL45-I4
SL45-15
SU5-I6

SL15-02
SL 15-03
SI 15-04
SL15-05
SLI5-06
SL15-07
SLI5-08
SL15-09
SL15-IO
SL15-I1
SL15-12
SLI5-13
SLI5-14
SLI5-15
SLI5-I6
SL75-02
SL75-03
SL75-04
SL75-05
SL75-06
SL75-07
SL75-08
SL75-09
SL75-13
SL75-I4
SL75-I5
SL75-I6

SL 195-02
SL 195-03
SLI 95-04
SL1 95-05
SL195-06
SL195-07
SL195-08
SL195-10
SL195-II
SL195-I2
SL255-02
SL255-03
SL255-04
SL255-05
SL255-06
SL135-01
SLI 3 5-02
SLI 3 5-03
SLI 3 5-04
SLI 35-05
SL135-06
SLI 35-07
SLI 35-08
SL315-OI
SU 15-02
SL3I5-03
SL3 15-04
SL3 15-05
SL3 15-06
SL3 15-07
SL3 15-08

PLM RESULTS

MFu%fine

<lV.-BinB2
ND • Bin A
T r - B i n B I
ND - Bin A
ND - Bin A
ND - Bin A
ND - Bin A
ND - Bin A
ND - Bin A
N D - B i n A
N D - B i n A
N D - B i n A
ND - Bin A
ND - Bin A
N D - B i n A
ND - Bin A
T r - B i n B I
T r - B i n B I
ND - Bin A
ND - Bin A
N D - B i n A
ND-BinA
ND - Bin A
ND - Bin A
ND - Bin A
N D - B i n A
ND-BinA
ND-BinA
ND- Bin A
ND - Bin A
ND-BinA
T r - B i n B I
N D - B i n A
T r - B i n B I
N D - B i n A
N D - B i n A
ND - Bin A
ND - Bin A
ND - Bin A
N D - B i n A
N D - B i n A
ND - Bin A
ND - Bin A
N D - B i n A
N D - B i n A
N D - B i n A
ND - Bin A
ND-Bm A
ND-Bm A
N D - B i n A
N D - B i n A
N D - B i n A
N D - B i n A
N D - B i n A
N D - B i n A
ND - Bin A
N D - B i n A
N D - B i n A
6% - Bin C
T r - B i n B I
N D - B i n A
N D - B i n A
N D - B i n A
N D - B i n A
N D - B i n A
ND - Bin A
T r - B i n B I
N D - B i n A
N D - B i n A
N D - B i n A
N D - B i n A
N D - B i n A
ND-BinA
ND- Bin A

MFiA* coarse

Tr
Tr
Tr
ND
ND
ND
ND
ND
ND
ND
-

ND
ND
ND
ND
ND
ND
Tr
ND
-

ND
ND
ND
ND
ND
ND
ND
-

ND
ND
ND_

ND
ND
ND
ND
ND
ND
ND
-

ND
ND
ND
ND
ND
ND
ND
ND
Tr
ND
-

ND
ND
Tr
ND
ND
ND
Tr

1.32%
Tr
ND
ND
ND
ND
ND
ND
-

ND
ND
ND
ND
ND
ND
ND

ND = not detected
Tr = trace
MF = mass fraction
— B coarse fraction was not analyzed

Summary Tables.xls Foresi Soil
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TABLE 2-12. AMBIENT AIR FIELD SAMPLE RESULTS

Station ID

A-l

A-2

A-3

A-4

A-5

A-6

A-7

A-8

Round

1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4

Index ID

PI -00005
Pl-00017
PI -00243
Pl-00277
PI -00006
Pl-00018
PI -00244
PI -00278
Pl-00010
PI -00024
PI -00250
Pl-00284
PI -00007
PI -00020
PI -00245
PI -00279
PI -00008
PI -00022
PI -00247
PI -00281
PI -00009
PI -00023
PI -00249
PI -00283
PI -00001
Pl-00015
PI -00241
PI -00275
PI -00003
Pl-00016
PI -00242
PI -00276

Sensitivity
1/cc

5.6E-04
5.6E-04
4.5E-04
5.6E-04
5.6E-04
5.6E-04
4.5E-04
5.6E-04
5.6E-04
5.6E-04
4.5E-04
5.6E-04
6.2E-04
5.6E-04
4.6E-04
5.6E-04
6.2E-04
5.6E-04
4.5E-04
5.6E-04
5.6E-04
5.6E-04
4.5E-04
5.6E-04
5.6E-04
5.6E-04
4.5E-04
5.6E-04
6.2E-04
8.0E-04
4.5E-04
5.6E-04

LA Count

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Cone s/cc

O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00

Round 1: 10/2/2007 - 10/7/2007
Round 2: 10/7/2007 - 10/12/2007
Round 3: 10/12/2007 - 10/17/2007
Round 4: 10/17/2007- 10/22/2007
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Table 2-13. Analytical Methods for Surface Water

Category
Metals

Pesticides

Drganophosphorus
Pesticides

PCBs

VOCs

SVOCs

PAHs

Extractable
lydrocarbons

Volatile
lydrocarbons

Nitrogen cmpds

ladionuclides

Anions

Water quality
laramelers

Melhod

SW6020 & SW
601 OB

SW7470A

SW8081A

SW8151A

8141A

SW8082

SW8260B

SW8270C

SW8270C

MA-EPH

SW80I5M

MA-VPH

E3SO.I
E351.2
E353.2
E3532

E900.0
E903.0
RA-05

A7500-RA

E300.0
E365.1

Kelada mod

A2320B

A2540 C,D
A 5 3 I O C

Aluminum
Antimony
Arsenic
Barium
Boron

Calcium

Beryllium
Cadmium
Chromium
Cobalt
Iron

Magnesium

Analytes

Copper
Lead
Manganese
Nickel
Potassium
Sodium

Selenium
Silver
Thallium
Vanadium
Zinc

Mercury

4,4 -ODD
4,4'-DDE
4,4'-DDT
Aldrin
alpha-BHC
alpha-Chlordane
2.4,5-T
2,4,5-TP(Silvex)
2,4-D

Dichlorvos
Mevinphos
Demeton-O,S
Ethoprop (Prophos)
Phorate
Sulfotep
Aroclor 1016
Aroclor 1221
Aroclor 1232

beta-BHC
Chlordane
delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Dalapon

Dicamba
Dichlorprop

Diazinon
Disulfoton
Dimethoate
Ronnel

Merphos
Fenthion

Aroclor 1242
Aroclor 1248
Aroctor 1254

1 , ,1 -Trich loroethane 1 ,3-Dichlorobenzene
I , ,2,2-Tetrachloroethane 1 ,4-Dichlorobenzene
1, ,2-Trichloro-l,2,2-trifluoroethane 1,4-Dioxane
I. ,2-Trichloroelhane 2-Hexanone
1, -Dichloroethane Acetone
1, -Dichloroethene Benzene
,2, 3 -Trich lore benzene Bromochloromethane
,2,4-Trichlorobenzene Bromodichloromethane
,2-Dibromo-3-chloropropane Bromoform
,2-Dibromoethane Bromomethane

1 ,2-Dichlorobenzene Carbon disulfide
1,2-Dichloroclhane Carbon tetrachloride
1 ,2 -Dichloro propane Chlorobenzene

1 ,2,4,5-Tetrachlorobenzene
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2.4-Dinitrotoluene
2,6-Dinitrotoluene
2-ChIoronaphthalene
2-Chlorophenol
2-Nitroaniline
2-Nitrophenol

2-MethylnaphthaIenc
Acenaphthene
Acenaphthylene
Anthracene
3enzo(a)anthracene

Cl 1 to C22 Aromatics
Cl9toC36 Aliphalics

3,3'-Dichlorobenzidme
3-Nitroaniline
4, 6- Dinitro-2- methyl phenol
4-Bromophenyl phenyl ether
4-Chloro-3-methyl phenol
4-Chlorophenyl phenyl ether
4-Nitroaniline
4-Nitrophenol
Acetophenone
Atrazine
Benzaldehyde
Bi phenyl
bis(-2-chloroethoxy)Methane

Benzo(a)pyrene
Benzo(b)fl uoranthene
Benzo(g,h,i)perylene
Bcnzo(k)fl uoranthene
Chrysene

C9 to CIS Aliphatics
Total Extractable Hydrocarbons

Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-BHC (Lindane)
gamma-Chtordane
MCPA
MCPP
Pentachlorophenol

Chlorpyrifos
Trich loronate
Methyl Parathion
Math ion
Tokuthion (Prothiofos)
Ethyl Parathion

Aroclor 1 260
Aroclor 1 262
Aroclor 1 268

Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
cis- 1 ,2-Dichloroethene
cis- 1 ,3-Dichloropropene
Cyclohexane
Dichlorodifluorome thane
Ethylbenzene
Isopropyl benzene
m+p-Xylenes
Methyl acetate
Methyl ethyl ketone

• bis(-2-chloroethyl) Ether

bi s( 2-ch loroi sopropy 1 ) Ether
bis(2-ethylhexyl)Phthalate
B uty 1 benzy 1 ph thai ate
Caprolactam
Carbazole
Dibenzofuran
Diethyl ph thai ale
Dimethyl ph thai ate
Di-n-butyl phthalatc
D!-n-octyl phthalate
Hexachlorobenzene
Hexachlorobutadiene

Dibenzo(a,h)anthracene
Fl uoranthene
Fluorene
Indeno( 1 ,2,3-cd)pyrene
Isophorone

Heptochlor
Heptachlor epoxide
Isodrin
Methoxychlor
Toxaphene

Stirophos (Tetrachlorovinphos)
Bolstar (Sulprofos)
Fensulfothion
EPN
Azinphos-methyl (Guthion)
Coumaphos

Methyl isobutyl ketone
Methyl tert-butyl ether (MTBE)
Methylcyclohexane
Methyl ene chloride
o-Xylene
Styrene
Tetrachloroethene
Toluene
trans- 1 ,2-Dichloroethene
trans- 1 ,3-Dich!oropropene
Trichloroethene
Trich lorofluoromelhane
Vinyl chloride

Hexachlorocyclopentadienc
Hexachloroethane
m+p-Cresols
Nitrobenzene
n-Nitroso-di-n-propylamme
n-Nitrosodi phenyl am ine
o-Cresol
p-Chloroaniline
Pentachlorophenol
Phenol

Naphthalene
Phenanthrene
Pyrene

Total Extractable Hydrocarbons

C5 to C8 Aliphatics
C9 to CIO Aromatics
C9 to C12 Aliphatics
"otal Purgeable Hydrocarbons

Nitrogen, Ammonia as N
Nitrogen, Kjeldahl, Total as N
•Jiirogen, Nitrate+Ni trite as N
•Jitrogen, Nitrite as N

Benzene
Ethylbenzene
Toluene
Xylenes, Total

Nitrogen. Nitrate as N

Methyl tert-butyl ether (MTBE)
Naphthalene
m+p-Xylenes
o-Xylene

Gross Alpha
ladium 226
tadium 228

Radium 226 + Radium 228

Chloride Fluoride Sulfate
Orthophosphate as P
Cyanide, Total

Alkalinity, Total as CaCO3

Bicarbonate as HCO3
Carbonate as CO3
Hardness as CaCO3

olids. Total Dissolved TDS
Organic Carbon, Dissolved (DOC)

Solids, Total Suspended

SW Tables_3-l_3-2 J-7.xls. Tbl 3-1



Table 2-14. List of Surface Water Stations and Analyses

Reach

Upper Rainy
Creek

~ailings
impoundment

Mill pond

Lovrcr Rainy
Creck

Flcctwood
Creek

Tamcy Creek

Seeps

Station

URC-I

URC-2

TP

TP-TOEI

TP-TOE2

MP

LRC-1

LRC-2

LRC-3

LRC-4

LRC-5

LRC-6

FC-I

FC-Pond

FC-2

CC-1

CC-2

CCS-I

CCS-6

CCS-8

CCS-9

CCS- 11

CCS-H

CCS-K.

Asbestos
(LA)

[PA 1001

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Cations

TAL Metals

swsojo

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

SWtOIOD

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Hg
svmoA

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Pesticides

X

X

X

X

X

X

PCBs

X

VOCs

SWHMB

X

X

SVOCs

swmor

X

X

PAHs

swrooc

X

X

X

X

Pcrtroleum Hydrocarbons

E.tlractablc HC

MA-EfH

X

X

SWttlUI

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Volatile HC

MA-VF1I

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Nitrogen Compunds

NH4

EUO.I

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Total N

E.1M.3

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

N02+NO3

Ejm

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

NO2

&<».!

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Rodtonuclides

Gross a

Enoo

X

X

Ra226

E9030

X

X

Ro228

RA4)

X

X

Ra226+228

A7JOCMU

X

X

Anions

Cl. F. SCM

E1000

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

PO4

EJA1 1

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

CN

KdUl

X

X

Water quality parameters

HCO3.CO3

AUIOB

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

TSS/TDS

AIJ40CJ)

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

DOC

AVMOC

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Xa Sample analyzed

Initial Screen SW xls. Tbl 3-2



TABLE 2.15 MONASBECTOS RESULTS FOR SURFACE WATER

Category

Dissolved Mclab

AIUOIU

Waier quality
nntmctcra

Volauk
Hydrocarbons

lixtraclable
Hydrocarbon*
Kadionucbdes

Nitrogen
corn pounds

Antlju

rnlcimn
:.rppa

Magnesium
'•taiganeae
Potassium

Vanadium
:hlonJc
Fluoride
Phcisphonu. Orthopbojptuta 03 r
SulTnte
Alkilmity. Tirtil u CiCOJ

Carbonate as CO 3
HordneM o C*CO.l
Organic Cwton, Dissolved (DOC1)
Solid*, ToUl DisaoUed TDS <o» I SO C
Solids. Total Siupended TSS M 105 C
Henzene
C3 loCS Aliphatic*
loin! PuntcaNe Hydmoibons

roLil ExwcuMe Hydrocaitoans

Gross AJptia
Nitrogen. K]ekUU. Toul « N
Nitropcn, Nitrate u N
Nitrogen, Nitrate+Nitnie u N
I^Ltiucca.NitntcuN

Until

ra*/L
m|A.
«|/L
mg/L
ing/L
mg/L

mg/L
mg/L

mg/L
mt/L
mg/L

mg/L
IH»/L

m|/L
mpi7L
mg/L
ue/L
1<l.
«|/L

mg/L

pCi/L
mg/L
mg/L
mg/L
op/I.

Dcfrctloa
Frequency

24
1
3

24
5

24

1
22

24
24
24

"1
20
23
24
4
I
2
2

2

2
3
2
S
1

24 100%
34 4%
24 1 3%
24 100%
24 21%
24 100%

24 4%
2-1 2%

24 00%
24 WlH
24 00%

24 8%
20 00%
23 00%
24 W%
24 17%
24 4%
24 g%
24 K%

24 8%

2 100%
IS 20%
14 14%
li )3%
24 4%

RAINY CREEK

URC-I

59
ND
ND
9

ND
4

ND
ND

0006
ft

19.1

ND
NA
12

224
ND
ND
ND
ND

ND

NA
ND
002
002
ND

URC-2

62
ND
ND
10

ND
5

ND
ND

0011
B

205

NO
NA
1 S
242
NP
ND
Nl)
ND

ND

NA
ND
ND
ND
NI)

TP

SS
ND
ND
14

004
10

ND
4

0009
8

202

ND
201

254
ND
ND
ND
ND

ND

NA
09
ND
ND
ND

TP-TOEI

107
ND
ND
25 '

014
12

ND
6

0262
9

37A

ND
372

432
ND
NI)
ND
ND

ND

1.7
ND
ND
0.03
ND

TP-TOE2

100
ND
ND
23

0.01
11

ND
S

0723
9

341

ND
344

391
ND
ND
ND
ND

ND

NA
ND
ND
007
ND

MP

74

KD
ND
21

ND
I I

ND
5

0.8
0095

9
270

ND
272

305
ND
ND
ND
ND

ND

NA
NA
NA
NA
ND

LRC-I

70
ND
ND
21

ND
10

ND

0.8
0.094

9
26!

ND
260

100
ND
ND
ND
ND

ND

NA
0.5
ND
ND
ND

LRC-2

78
ND
ND
23

ND
12

ND

07
0099

11
2&4

5
299
36
332
ND
ND
ND
ND

ND

2 5
ND
004
004
ND

LRC-3

84
ND
ND
22

ND
11

ND

0.8
O I S 7

11
295

ND
299

J

ND
ND
ND
ND

ND

NA
ND
ND
ND
ND

LfiC-4

84
0.004
ND
22
ND
11

ND

0.7
0.154

11
294

ND
299
3.1

ND
ND
ND
ND

ND

NA
ND
ND
ND
ND

LRC-5

85
ND
ND
21

ND
11

ND

0.8
0 152

11
293

ND
299

3

ND
ND
ND
ND

ND

NA
ND
ND
ND
ND

LRC-6

85
ND
ND
19

ND
9

ND

06
0.132

11
279

ND
290
NA

ND
ND
ND
ND

ND

NA
ND
ND
ND
ND

CARNEY
CREEK

CC-I

97
ND
0.03
27
ND
10

ND
3

03
0.271

24
365

ND
NA

ND
ND
ND
ND

ND

NA
NA
NA
NA
ND

CC-2

99
ND
ND
28

ND
13

ND
4

02
0323

20
37S

11
361

36
ND
ND
ND

ND

NA
NA
NA
NA
ND

FLEETWOOD CREEK

FC-2

78
ND
ND
IS

ND
10

ND
1

0.3
0 155

17
253

ND
259

ND
ND
ND
ND

ND

NA
ND
ND
ND
ND

FC-POND

32
ND
ND
11

ND
14

NU
10

03
0.064

12
120

ND
124

202
19

ND
ND
ND

0.47

NA
31
ND
ND
0.0 1

FC-1

77
ND
ND
IS

ND
10

ND
1

0.3
0 [55

17
253

ND
253

327
ND
ND
ND
ND

ND

NA
ND
ND
ND
ND

SEEPS

CCS-1

92
ND
003
41

ND
12

0.01
3

0.3
0.138

40
372

ND
NA

472
ND
ND
30
27

ND

NA
ND
ND
1 16
ND

CCS-1 1

69
ND
ND
33

ND
28

ND
4

02
0.458

58
271

ND
307

426
ND
ND
ND
ND

ND

NA
NA
NA
NA
ND

CCS- 14

65
ND
ND
28

ND
26

ND
2

03
1 03
ID

282

ND
278

386
13

065
62
53

0.32

NA
NA
NA
NA
ND

CCS-14

131
ND
1.34
33

066
16

ND
5

02
( J 5 L 2

14
485

ND
464

549
ND
ND
ND
ND

ND

NA
NA
NA
NA
NU

CCS-6

97
ND
ND
33

003
23

ND
6

0.3
1 16
54

348

ND
378

501
19

ND
ND
ND

ND

NA
NA
NA
NA
ND

CCS-8

83
ND
ND
49
ND
33

ND
5

03
0032

57
405

ND
409
6.1
528
ND
ND
ND
ND

ND

NA
NA
NA
NA
ND

CCS-9

108
ND
ND
27

ND
10

ND
5

02
0217

20
382

ND
382
1.9

451
ND
ND
ND
ND

ND

NA
NA
NA
NA
ND

ND = noi detected
NA " not analyzed

99 mg/L Ml UK union \vherc the mKumuin concentration vat detected,

re lately found nbove 1 mg/L, reported tolerance ranges Cram I 5 mg/L to over IOOOmg/L(USEPA 1987)



Table 2-16. Summary of Water Quality Parameters by Sampling Location

Station ID

URC-1
URC-2
LRC-1
LRC-2
LRC-3
LRC-4
LRC-5
LRC-6
FC-1
FC-2

FC-Upper Pond
TP

TP-TOE1
TP-TOE2

MP
CC-1
CC-2

CCS-1
CCS-6
CCS-8
CCS-9
CCS- 11
CCS-14
CCS- 16

Date

10/14/2007
10/14/2007
10/15/2007
10/15/2007
10/15/2007
10/15/2007
10/15/2007
10/15/2007
10/13/2007
10/13/2007
10/13/2007
12/12/2007
10/16/2007
10/16/2007
10/16/2007
10/11/2007
10/11/2007
10/12/2007
10/12/2007
10/17/2007
10/16/2007
10/12/2007
10/13/2007
10/17/2007

Time

10:45
9:15
13:45
12:35
11:45
11:00
10:30
9:45
11:30
12:45
11:15
15:20
12:00
12:45
13:30
12:15
11:00
12:47
9:30
11:45
11:00
15:30^
10:00
10:15

Temperature (°C)

4.68
3.89
8.93
7.85
6.18
5.04
4.79
5.73
6.5

7.08
9.34

1
8.73
9.04
8.73
7.01
7.81
8.77
5.73
7.27
8.39
8.78
7.12
7.44

PH

8.46
8.43
8.73
8.68
8.71
8.72
8.83
8.74
8.76
8.69
8.8
8.14
7.71
7.96
8.05
7.94
6.67
8.23
7.89
8.2

8.16
8.09
8.41
8.04

Conductivity
(mS/cm)

0.377
0.402
0.52

0.522
0.573
0.573
0.57
0.546
11.17
7.12

0.295
0.508
0.703
0.648
0.526
0.693
0.715
0.746
0.767
0.75
0.746
0.654
0.59

0.904

Dissolved
Oxygen (mg/L)

12.21
37.72
12.1

11.52
9.69
12.37
13.34
11.92
10.65
10.84
11.7
12.74
6.08
10.89
9.94
9.32
9.06
8.28
7.2
8.84

24.05
11.51
30.5
30.79

Turbidity
(NTU)

4.2
6.8
3.6
3.2
4.5
4.7
3.7
7.5
8.5
2.4
37.2
10.3
1.9

25.1
60.5
23.1
2.1
225
5999
2.5
3.8
12.7
24.1
6.4

Oxidation/
Reduction
Potential

(mV)
295
278
262
310
297
319
332
311
287
259
263
342
299
294
312
297
337
266
1.92
292
323
1.06
283
188
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Table 2-17. Surface Water Flow Record by Sampling Location

Station ID

URC-1
URC-2
LRC-1
LRC-2
LRC-3
LRC-4
LRC-5
LRC-6
FC-1
FC-2

FC-Upper Pond
TP

TP-TOE1
TP-TOE2

MP
CC-1
CC-2

CCS-1
CCS-6
CCS-8
CCS-9
CCS- 11
CCS-14
CCS-16

Date

10/18/2007
10/18/2007
10/18/2007
10/18/2007
10/18/2007
10/18/2007
10/18/2007
10/18/2007
10/18/2007
10/18/2007
10/18/2007
10/18/2007
10/18/2007
10/18/2007
10/18/2007
10/18/2007
10/18/2007
10/18/2007
10/18/2007
10/18/2007
10/18/2007
10/18/2007
10/18/2007
10/18/2007

Time

12:00
11:30
12:15
11:55
11:33
11:12
10:50
10:44
10:45
11:10
11:15
15:20
12:20
12:35
13:30
10:15
10:00
12:47
9:30
11:45
11:00
15:30
10:00
10:15

Flow

(ft3/sec)

0.09
0.04*
0.41
0.5
0.76
0.34
0.63
0.41
0.14

0
na
na

0.29
0.58
na

0.07
0.19
na
na
na
na
na
na
na

Flow
(gal/min)

39.2
20

184.02
224.42
341.11
152.6

282.76
184.02
64.8

0
na
na

132.2
258.9

na
30.4
84.4
na
na
na
na
na
na
na

Flume

X
X

X
X

X
X

X
X

Area
Velocity
Method

X
X
X
X
X
X

*Flow was observed at less than 19 gallons per minute with 5% leakage.
After adjusting for leakage a value of 20 gallons per minute was estimated.
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Table 2-18. Analytical Methods for Sediment

Category

Metals

Cyanide

Pesticides

Organophosphonjs
Pesticides

PCBs

VOCs

SVOCs

PAHs

Extractable
lydrocarbons

Volatile
hydrocarbons

Anions

Sediment
uality

parameters

Method

SW6020 &
SW6010B

SW7471A
SW9012

SW8081A

SW8151A

8I4 IA

SW8082

SW8260B

SW8270C

SW8270C

MA-EPH

SW8015M

MA-VPH

E300.0
E365.1

ASAM10-3.2
SW3550A

Leco

Analytes

Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium

Chromium
Cobalt
Copper
Iron
Lead
Manganese
Nickel

Selenium
Silver
Thallium
Vanadium
Zinc

Mercury
Total cyanide

4/T-DDD
4.4 '-DDE
4,4'-DDT
Aldrin
alpha-BHC
alpha-Chlordane
2,4,5-T
2,4,5-TP (Silvex)
2.4-D

Dichlorvos
^levinphos
Demeton-O.S
Bthoprop (Prophos)
?horate
Sulfotep

Aroclor 1016
Aroclor 1221
Aroclor 1232

beta-BHC
Chlordane
delta-BHC
Dieldhn
Endosulfan t
Endosulfan II
Dalapon
Dicamba
Dichlorprop
Diazinon
Disulfoton
Dimethoate
Ronnel
Merphos
Fenthion

Aroclor 1242
Aroclor 1248
Aroclor 1254

1,1,1-Trichloroethane 1,3-Dichlorobenzene
1,1 ,2,2-Tetrachloroethane 1 ,4-Dichloroben2ene
1 , 1 ,2-Trichlorc- 1 ,2,2-trifluoroethane 1,4-Dioxane
1,1,2-Trichloroeihane 2-Hexanone
1,1-Dichloroethane Acetone
[,1-Dichloroethene Benzene
1,2,3-Trichlorobenzene Bromochloromethane
1 ,2,4-Trichlorobenzene Bromodichloromethane
1 ,2-Dibromo-3-chloropropane Bromoform
1 ,2-Dibromoethane Bromomethane
,2-Dichlorobenzene Carbon disulflde
,2-Dichloroethane Carbon tetrachloride
,2-Dichloropropane Chlorobenzene

,2,4,5-Tetrachlorobenzene
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4 ,6-TrichIorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalcnc
2-Chlorophenol
2-Nitroaniline

-Nitrophcnol

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
)enzo(a)anthracene

Cll to C22 Aromatics
CI9 to C36 Aliphatics

3,3 '-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Clilorophenyl phenyl ether
4-Nitroaniline
4-Nitrophenol
Acetophenone
Atrazine
Benzaldehyde
Biphenyl
bis(-2-chloroethoxy)Methane

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)pcrylcnc
Benzo(k)fluoranthene
Chrysene
C9 to CIS Aliphatics
Total Extractable Hydrocarbons

Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-BHC (Lindane)
gamma-Chlordane
MCPA
MCPP
Pentachlorophenol

Chlorpyrifos
Trichloronate
Methyl Parathion
Mathion
Tokuthion (Prothiofos)
EflryJ Parathion

Aroclor 1260
Aroclor 1262
Aroclor 1268

Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
cis-l,2-Dichloroethene
cis- 1 ,3-Dichloropropene
Cyclohexane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbcnzene
m+p-Xylenes
Methyl acetate
Methyl ethyl ketone

bis(-2-chloroethyl)Ether
bis(2-chloroisopropyl)Ether
bis(2-ethylhexyl)Phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Dibcnzofurnn
Diethyl phthalale
Dimethyl phthalale
Di-n-butyl phthalate
Di-n-octyl phihalate
Hexachlorobenzene
Hcxachlorobutadiene

Dibcnzo(a,h)anthracene
Fluoranthene
Fluorene
IndcncK 1 ,2,3-cd)pyrene
Isophorone

Heptachlor
Heptachlor epoxide
Isodrin
Methoxychlor
Toxaphenc

Stirophos (Tetrachlorovinphos)
Bolstar (Sulprofos)
Fensulfolhion
EPN
Azinphos-methyl (Guthion)
Coumaphos

Methyl isobutyl ketone
Methyl ten-butyl ether (MTBE)
Methylcyclohexane
Methylene chloride
o-Xylcne
Styrene
Tetrachloroethene
Toluene
trans- 1 ,2-Dichloroethene
trans-l,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl chloride

Hexachlorocyclopentadiene
Hexachloroethane
m+p-Cresols
Nitrobenzene
n-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine
o-Cresol
p-Chloroaniline
Pentachlorophenol
Phenol

Naphthalene
Phenanthrene
Pyrene

Total Extractable Hydrocarbons

CS to C8 Aliphatics
C9toC10 Aromarics
C9 to C12 Aliphatics
Total Purgeable Hydrocarbons

Benzene
Elhylbenzene
Toluene
Xylenes, Total

Methyl tert-bulyl ether (MTBE)
Naphthalene
m+p-Xylenes
o-Xylene

^uoride
Total Phosphorus

H, sat. paste
Moisture
Carbon, Organic



Table 2-19. List of Sediment Stations and Analyses

Reach

Upper Rainy
Creek

Tailings
impoundment

Mill pond

,ower Rainy
Creek

Fleet wood Creek

Carney Creek

Seeps

Station

URC-1

URC-2

TP

TP-TOEI

TP-TOE2

MP

LRC-1

LRC-2

LRC-3

LRC-4

LRC-S

LRC-6

FC-1

FC-Pond

FC-2

CC-1

CC-2

CCS-I

CCS-6

CCS-8

CCS-9

CCS-I 1

CCS- 14

CCS- 16

Asbestos (LA)

PLM-VE

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

PLM-dRAV

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Cations

TAL Metals

SW6020

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

SW6010B

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Hg

SW7471A

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Cyanide

SW90I2

X

X

Pesticides

3WS08IA

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

PCBs

X

X

X

X

X

X

X

VOCs

SW8260B

X

X

SVOCs

SW8270C

X

X

PAHs

SWS270C

X

X

X

X

X

X

X

X

X

X

X

X

Pertro eum Hydrocarbons

Extractable HC

MA-EPH

X

X

X

X

X

X

X

X

X

X

X

X

SWTOliM

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Volatile HC

MA-VPH

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Anions

Fluonde

E300.0

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Phosphorus

E365.I

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Sediment quality parameters

pH

ASAMIO-3.2

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Moisture

SW3550A

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

oc
Lcco

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X = Sample analyzed

Sediment Tables_3-3_3-4_3-8.xls. Tbl 3-4
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Table 2-20. Non-Asbestos Results for Sediment

na = not applicable, all samples detected
TEH = Total Extractable Hydrocarbons
TPH = Total Purgeable Hydrocarbons
TEC = Threshold Effect Concentrations
PEC = Probable Effect Concentrations

' Mean calculated assuming 1/2 DL for NDs
2 Data not yet validated

Category

Metals

PAH
VOC

Extractable
Hydrocarbons

Volatile
Hydrocarbons

An ions

Sediment
Quality

Parameters

Detected Analytes

Aluminum

Arsenic

Barium

Chromium

Cobalt

Copper

Iron

Lead

Manganese

Mercury

Nickel

Selenium

Thallium

Vanadium

Zinc

Pyrene

Methyl acetate

Cll to C22 Aromatics

C19 to C36 Aliphatics

C9toC18Aliphatics

TEH (MA-EPH)

TEH(SW8015M)

C9 to CIO Aromatics

C9 to C12 Aliphatics

TPH
Fluoride2

Total phosphorus2

pH, sat. paste

Moisture

Carbon, Organic .

Detection
Frequency (DF)

24 / 24 100%
1 0 / 2 4 42%

24 / 24 100%

24 / 24 100%

23 / 24 96%

24 / 24 100%

24 / 24 100%

23 / 24 96%

24 / 24 100%

2 / 24 8%

23 / 24 96%

4 / 24 17%

3 / 24 13%

24 / 24 100%

24 / 24 100%

1 / 14 7%

2 / 2 100%

4 / 1 2 3 3 %

4 / 1 2 3 3 %

2 / 12 17%

4 / 1 2 3 3 %

23 / 24 96%

1 / 24 4%

1 / 24 4%

3 / 24 13%

5 / 24 21%

24 / 24 100%

24 / 24 100%

24 / 24 100%

24 / 24 100%

Mean Detection
Limit (DL)

(mg/kg)

na
2.00

na
na

5.00

na
na

5.00

na
0.10

5.00

0.50

0.60

na
na

0.87

na
24.41

25.63

26.40

25.13

9.80

3.86

3.95

3.65

1.0
na
na
na
na

Concentration (mg/kg)

Mean1

12,419

2.1
844
149
18
31

21,817

27
1,240

0.1
37
0.4
0.5
45
27
0.4
0.3
63
71
28
188
176
2.3
2.0
2.9

0.875
2,564

7.2
39.9

2.5

Max

33,800

7
4,930

988
75
66

54,600

100
12,700

0.1
226
1.4
4.3
105
54
1.2
0.4
436
350
162

1,240

928
10
10
17

4.1
10,200

8
86
15

Screening Benchmarks
Aquatic Receptors
TEC

25,519

10

PEC
59,572

33
no benchmark

43 111
no benchmark

32
188,400

36
631
0.2
23

149
247,600

128
1,184

1
49

no benchmark

no benchmark

no benchmark

121
0.2

459
2

no benchmark

no benchmark

no benchmark

no benchmark

no benchmark

no benchmark

no benchmark

no benchmark

no benchmark

no benchmark

no benchmark

--
--
-

-
-
--

-
-
--
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Table 2-21. Analytical Methods for Mine Waste & On-site Soils

Category

Metals

Cyanide

Pesticides

Organophosphorus
Pesticides

PCBs

VOCs

SVOCs

PAHs

Extractable
lydrocarbons

Volatile
lydrocarbons

Anions

Sediment
quality
parameters

Method

SW6020 &
SW6010B

SW7471A

SW9012

SW8081A

SW8151A

8141A

SW8082

SW8260B

SW8270C

SW8270C

MA-EPH

SW8015M

MA-VPH

E300.0
E365. 1

ASAM10-3.2
SW3550A

Leco

Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium

Chromium
Cobalt
Copper
Iron
Lead
Manganese
Nickel

Analyta

Selenium
Silver
Thallium
Vanadium
Zinc

Mercury

Total cyanide

4,4 '-ODD
4,4 '-DDE
4,4'-DDT
Aldrin
alpha-BHC
alpha-Chlordane
2,4, 5-T
2,4,5-TP (Silvex)
2,4-D

Dichlorvos
vlevinphos
Demeton-O,S
Ethoprop (Prophos)
Phorate
Sulfotep

Aroclor 1016
Aroclor 1221
Aroclor 1232

beta-BHC
Chlordane
delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Dalapon
Dicamba
Dichlorprop
Diazinon
Disulfoton
Dimethoate
Ronnel
Merphos
Fenthion

Aroclor 1242
Aroclor 1248
Aroclor 1254

,1,1-Trichloroethane 1,3-Dichlorobenzene
, 1 ,2,2-Tctrachloroelhane 1 ,4-Dichlorobenzene
, 1 ,2-Trichloro- 1 ,2,2-trifluoroethane 1 ,4-Dioxane
,1,2-Trichloroethane 2-Hexanone
,1-Dichloroethane Acetone
,1-Dichloroethene Benzene
,2,3-Trichlorobenzene Bromochloromethane

1 ,2,4-Trichlorobenzene Bromodichloromemane
l,2-Dibromo-3-chloropropane Bromoform
1,2-Dibromoethane Bromomethane
1,2-Dichlorobenzene Carbon disulflde
1.2-Dichloroethane Carbon tetrachloride
1,2-Dichloropropane Chlorobenzene

1,2,4,5-Tetrachlorobenzene
2,3,4,6- Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2.4-Diniirophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Nitroaniline
2-Nitrophenol

2-Methyhiaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene

Cll to C22 Aromatics
C19 to C36 Aliphatics
Total Extractable Hydrocarbons

C5 to C8 Aliphatics
C9 to CIO Aromatics
C9 to C12 Aliphatics
Total Purgeable Hydrocarbons

Fluoride
Total Phosphorus

pH, sat. paste
Moisture
-arbon, Organic

3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-metJiylphenol
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chlorophenyl phenyl ether
4-Nitroanilijie
4-Nitrophenol
Acctophenone
Atrazine
Benzaldehyde
Biphenyl
bis(-2-chloroerhoxy)Methane

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylenc
Benzo(k)fluoranthene
Chrysene
C9 to CIS Aliphatics
Total Extractable Hydrocarbons

Benzene
Ethylbenzene
Toluene
Xylenes. Total

Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-BHC (Lindane)
gamma-Chlordane
MCPA
MCPP
Pentachlorophenol

Chlorpyrifos
Trichloronate
Methyl Parathion
Mathion
Tokuthion (Prothiofos)
Ethyl Parathion

Aroclor 1260
Aroclor 1262
Aroclor 1268

Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
cis- 1 ,2-Dichloroethene
cis- 1 ,3-Dichloropropene
Cyclohexane
Dichlorodiftuoromethane
Ethylbenzene
Isopropylbenzene
m+p-Xylenes
Methyl acetate
Methyl ethyl ketone

bis(-2-chloroethyl)Elher
bis(2-chloroisopropyl)Ether
bis(2-ethylhexyl)Phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Dibenzofuron
Dielhyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Hexachlorobenzene
Hexachlorobutadiene

Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno{l,2,3-cd)pyrene
Isophorone

Methyl tert-butyl ether (MTBE)
Naphthalene
m+p-Xylcnes
o-Xylene

Heptachlor
Heptachlor epoxide
Isodrin
Methoxychlor
Toxaphene

Stirophos (Tetrachlorovinphos)
Bolstar(Sulprofos)
Fensulfothion
EPN
Azinphos-methyl (Guthion)
Coumaphos

Methyl isobutyl ketone
Methyl tert-butyl ether (MTBE)
Methylcyclohexane
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene
Toluene
trans- 1 ,2-Dichloroethene
trans- 1 ,3-Dichloropropene
Trichloroethene
Trichlorofluoromelhane
Vinyl chloride

Hexachlorocyclopentadicne
Hexachloroethane
m+p-Cresols
Nitrobenzene
n-Nitroso-di-n-propylamine
n-Nitiosodiphenylamine
o-Cresol
p-Chloroaniline
Pentachlorophenol
Phenol

Naphthalene
Phenanlhrene
Pyrene



Table 2-22. List of Mine Waste and Soil Stations und Analyses

Sample

1

2

3

4

5

6

7

H

9

10

II

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

Reach

Road

Tailings
Impoundment

Coarse Tailings

Cover Material

Waste Rock

Outcrop

Station

MS-I

MS-2

MS-3

MS-4

MS-5

MS-4

MS-7

MS-8

MS-9

MS-IO

MS-II

MS-12

MS-13

MS-21

MS-22

MS-23

MS-24

MS-14

MS- 15

MS- 16

MS-17

MS-18

MS- 19

MS-20

MS-26

MS-27

MS-28

MS-29

MS-30

MS-32

MS-25

MS-31

MS-33

MS-34

MS-35

MS-36

MS-37

MS-38

Asbestos
(LA)

PLM-VE

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Cauons

TAL Metals

SW6020

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

SWGOIOB

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

HS
5W7471A

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Tola!
Cyanide

SW9UI2

X

X

Pesticides

swaoglA

X

X

SW8I5IA

X

X

SMIA

X

X

PCBs

SW8082

X

X

X

X

X

VOCs

SW8260B

X

X

SVOCs

SW8270C

X

X

PAHs

SW8270C

X

X

X

X

X

X

Penroleum Hydrocarbons

Exuactable HC

MA.EPH

X

X

X

X

X

X

SWBOISM

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Volatile HC

MA-VPH

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Anions

Fluoride

£3000

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Phosphorus

E36S.I

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Sediment quality parameters

PH

ASAM10.3 2

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Moisture

SWJ550A

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

oc
Lcco

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

x = Sample
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Table 2-23. Non-Asbestos Results for Mine Waste and Soil

Category

Metals

PAHs

Pesticide
VOC

Extractable
Hydrocarbons

Volatile
Hydrocarbons

Anions

Detected Analytes

Aluminum
Antimony
Arsenic
Barium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Nickel
Thallium
Vanadium
Zinc
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)peryiene
Benzo(k)fluoranthene
Chrysene
Indeno( 1 ,2,3-cd)pyrene
Pyrene
Total HMW-PAHs
Pentachlorophenol
Methyl acetate
Cll to C22 Aromatics
C19toC36Aliphatics
C9toC18 Aliphatics
TEH(MA-EPH)
TEH(SW80I5M)
Toluene (MA-VPH)
C5 to C8 Aliphatics
C9 to CIO Aromatics
Total Purgeable Hydrocarbons
7luoride6

Total Phosphorus6

Carbon, Organic
Moisture

pH, sat paste

Detection
Frequency (DF)

38 / 38 100%
1 / 38 3%
4 / 38 11%
38 / 38 100%
38 / 38 100%
38 / 38 100%
37 / 38 97%
38 / 38 100%
36 / 38 95%
38 / 38 100%
1 / 38 3%

38 / 38 100%
3 / 38 8%
38 / 38 100%
38 / 38 100%
2 / 6 33%
1 / 6 17%
1 / 6 17%
1 / 6 17%
1 / 6 17%
2 / 6 33%
1 / 6 17%
2 / 6 33%

1 / 4 25%
2 / 2 100%
5 / 6 83%
6 / 6 100%
2 / 6 33%
6 / 6 100%

22 / 30 73%
1 / 30 3%
1 / 30 3%
1 / 30 3%
3 / 30 10%

2 / 38 5%
38 / 38 100%
38 / 38 100%
38 / 38 100%
38 / 38 100%

Mean
Detection
limit (DL)

na
0.30
2.00
na
na
na

5.00
na

5.00
na

0.10
na

0.60
na
na

0.37
0.30
0.30
0.30
0.30
0.37
0.30
0.37

0.31
na
13
na
11
na

10.43
0.04
1.66
1.66
1.66

1.0
na
na
na
na

Concentration (mg/kg)

Mean1

17,874
0.15
1.16
917
218
27
31

24,905
19

357
0.06
57

0.34
39
27 •

0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
1.02
0.13
1.13
33
80
17
173

61.22
0.02
0.85
1.33
1.53

0.73

2,733
0.59
8.70
7.73

Max

50,900
0.30
3.00
3,200
881
63
109

51,900
50
808
0.30
135
0.90
114
70

0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
1.68
0.25
1.7
78
154
53
365
474

0.071
1.4
16
17
5

1 1 ,700

3
33
8.5

Screening Benchmarks (mg/kg)

Plants

pH-dep
-
18_

-
13
70

pH-dep
120
220
-
38
-
2

160
na
na
na
na
na
na
na
na
--
5
-
-
-
--
-

—200
-
-
-
-
-
na
na
na

3

4

Soil
Invertebrates
pH-dep

78
-

330
-
-
80

pH-dep
1,700
450
-

280
-
-

120
-
-
-
-
-
-
-
-
18
31
--
-
-
-
-
-
-
-
-
-
-
-
-
-
--

4

Wildlife2

pH-dep
0.27
43

2,000
26
120
28

pH-dep
11

4,300
0.161
130
-

7.8
46
na
na
na
na
na
na
na
na
100
2
-
-
-
-
-
-
26
-
-
-
-
-
na
na
na

3

4

na = not applicable

- = not available
1 Mean calculated assuming 1/2 DL for NDs
2From Attachment C

'Aluminum is considered to be a contaminant of potential concern under conditions where soil pH is less than 5.5. Minimum reported soil pH for the mine
waste samples was 6.3.
4 A numeric Eco-SSL for iron was not derived. The potential toxicity of iron in soils is dependant on soil pH and Eh.
5 Based on the Montana Numerical Water Quality Standards (DEQ-7) Tier 1 Surface Soil RBSLs (mg/kg) < 10 feet to groundwater.
6 Data not yet validated.



TABLE 6-1 Histological Lesions in Fish Exposed to Asbestos

Reference

Belanger et al. 1986

Yasutake 1982,1983

Woodhead et al.
1983

Species

Coho Salmon

Japanese Medaka

Multiple species

Amazon molly

Asbestos type

Chrysotile

Chrysotile

Chrysotile

Amosite

Chrysotile

Exposure

5E+06 fibers/L

lE+06fibers/L

1E+06 fibers/L

1E+09 fibers/L

Img/L

Response Site

Lateral Line

Epidermis

Gill

Epidermis

Kidney

Muscle

Heart

Kidneys, gills

Observed Pathology

Distortion, erosion,
tumorous swelling and
coelomic distention

Increased thickening

Lamella aneurysm,
epithelial hypertrophy,
hyperplasia, sloughing,
degeneration, necrosis

Sloughing, reduction in
mucus cells

Amorphous foreign
bodies, extensive
intracytoplamic ceroid-
like material in epitehelial
eel Is of renal tubules

Fiber degeneration

Vacuolation and necrosis
of the sarcoplasm of the
bulbus arteriosus

Lesions

Gross Adverse
Effect

Adverse rheotaxic
behavior (fish could
not swim)

Decreased growth,
increased mortality

No data

None

None



Table 6-2 Wildlife Exposed Receptor Groups

Exposed
Receptor
Group

IV
la

m
m

al
ia

n

«

tf

Ground
Invertivore

Arboreal
Invertivore

Ground
Herbivore/
Omnivore

Carnivore

Aquatic
Invertivore/
Omnivore

Piscivore

Ground
Invertivore

Arboreal
-Inuo-tU^vivt

Description of Exposed
Group

Mammalian invertivorous species
that feed primarily on soil
invertebrates, forage on the ground
and may inhabit underground
burrows.
Mammalian invertivorous and
omnivorous species that feed
primarily in trees.

Mammalian herbivorous species
that feed primarily on plant
material, forage on the ground and
may inhabit burrows or nests on
the ground.

Mammalian carnivorous species
that feed primarily on small
mammals

Mammalian species that feed in
riparian areas on aquatic plants and
aquatic invertebrates

Species that feed in riparian areas
on fish and some invertebrates.

Avian insectivorous species that
feed primarily on soil invertebrates.

Avian species that feed primarily in

Species in Group

Dusky or Montane Shrew (Sorex monticolus)
Masked Shrew (Sorex cinereus)
Pygmy Shrew (Sorex hoyi)
Vagrant Shrew (Sorex vagrans)

Northern Flying Squirrel (Glaucomys sabrinus)
Red-tailed Chipmunk (Tamias ruficaudus)

Bushy-tailed Woodrat (Neotoma cinerea)
Columbian Ground Squirrel (Spermophilus columbianus)
Deer Mouse (Peromyscus maniculatus)
Golden-mantled Ground Squirrel (Spermophilus lateralis)
Heather Vole (Phenacomys intermedius)
Hoary Marmot (Marmota caligata)
Long-tailed Vole (Microtus longicaudus)
Mountain Cottontail (Sylvilagus nuttallii)
Northern Pocket Gopher (Thomomys talpoides)
Pika (Ochotona princeps)
Red Squirrel (Tamiasciurus hudsonicus)
Southern Red-backed Vole (Clethrionomys gapperi)
Snowshoe Hare (Lepus americanus)
Yellow-bellied Marmot (Marmota flaviventris)
Yellow pine chipmunk (Tamias amoenus)
Western Jumping Mouse (Zapus princeps)

Marten (Maries americana)
North American Wolverine (Gulo gulo luscus)

Muskrat (Ondatra :ibethicus)
Water Shrew (Sorex palustris)
Water Vole (Microtus richardsoni)

Mink (Mustela vison).

American robin (Turdus migratorius)
Common Yellowthroat (Geothlypis trichas)
Flammulated Owl (Otus flammeolus)
House Wren (Troglodytes aedon)
Killdeer (Charadrius vociferus)
Nashville Warbler ( Vermivora ruficapilla)
Northern Flicker (Colaptes auratus)
Rock Wren (Salpinctes obsoletus)
Spotted Towhee (Pipilo maculatus)
Townsend's Solitaire (Myadestes townsendi)
Warbling Vireo ( Vireo gilvus)
Winter Wren (Troglodytes troglodytes)
Western Bluebird (Sialia mexicana)
American Redstart (Setophaga ruticilla)
American Three-toed Woodpecker (Picoides dorsalis)
Black-backed Woodpecker (Picoides arcticus)
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Table 6-2 Wildlife Exposed Receptor Groups

Exposed
Receptor
Group

Ground
Herbivore

Carnivore

Aquatic
Invertivore

Aquatic
Herbivore/
Omnivore

Piscivore

Description of Exposed
Group

Avian species that feed primarily
on plant material and forage on the
ground.

Avian species that feed on other
birds and small mammals.

Avian species that forage in along
streams and ponds probing into
sediments.

Avian species that feed on aquatic
vegetation and sometimes aquatic
invertebrates

Represents piscivorous avian
species that feed primarily on fish
and some invertebrates.

Species in Group

Black-capped Chickadee (Poecile atricapillus)
Brown Creeper (Certhia Americana)
Chestnut-backed Chickadee (Poecile rufescens)
Downy Woodpecker (Picoides pubescens)
Golden-crowned Kinglet (Regulus satrapa)
Orange-crowned Warbler (Vermivora celata)
Pileated Woodpecker (Dryocopus pileatus)
Pygmy Nuthatch (Sitta pygmaea)
Red-breasted Nuthatch (Sitta canadensis)
Ruby-crowned Kinglet (Regulus calendula)
Townsend's Warbler (Dendroica townsendi)
Chipping Sparrow (Spi:ella passerina)
Common Redpoll (Carduelis flammed)
Pine Siskin (Carduelis pinus)
Spruce Grouse (Falcipennis canadensis)
Mourning Dove (Zenaida macroura)
Ruffed Grouse (Bonasa umbellus)
American Kestrel (Falco sparverius)
Barred Owl (Strix varia)
Boreal Owl (Aegoliusfunereus)
Northern Goshawk (Accipiter gentilis)
Northern Pygmy-owl (Glaucidium gnoma)
American Dipper (Cinclus mexicanus)
Bank Swallow (Riparia riparid)
Bufflehead (Bucephala albeola)
Marsh Wren (Cistothorus palustris)
Rufous Hummingbird (Selasphorus rufus)
Spotted Sandpiper (Aclitis macularius)
American Coot (Fulica americana)
American Wigeon (Anas americana)
Blue-winged Teal (Anas discors)
Green-winged Teal (Anas crecca)
Mallard (Anas platyrhynchos)
Belted kingfisher (Ceryle alcyon)
Common Merganser (Mergus merganser)
Great Blue Heron (Ardea herodias)
Marsh Wren (Cistothorus palustris')
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FINAL

FIGURES

Problem Formula! ion for Ecological Risk Assessment at Libby OU3



Figure 1-1
Eight Step Process Recommended in Ecological Risk Assessment

Guidance for Superfund (ERAGs) (USEPA, 1997)
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STEP 1: SCREENING LEVEL
• Site Visit
• Problem Formulation
• Toxicity Evaluation

STEP 2: SCREENING LEVEL
• Exposure Estimate
• Risk Characterization

STEP 3: PROBLEM FORMULATION

Toxicity Evaluation

Assessment
Endpoints

Conceptual Model
Exposure Pathways

Questions/Hypotheses

STEP 4: STUDY DESIGN AND DQO
PROCESS

• Lines of Evidence
• Measurement Endpoints

Work Plan and Sampling and Analysis Plan

STEP 5: VERIFICATION OF FIELD
SAMPLING DESIGN

STEP 6: SITE INVESTIGATION AND DATA
ANALYSIS

STEP 7: RISK CHARACTERIZATION

STEP 8: RISK MANAGAMENT

Risk Assessor
and Risk
Manager

Agreement

Problem Formulation for the Ecological Risk Assessment, Libby OU3 December 2007
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WIND ROSE P-OT:

Zonolite Mountain
Libby, Montana

DIS=LAY:

Wind Speed
Direction (blowing from)

WIND SPEED
(Knots)

30-45

22 - 30

17-21

11-17

7 - 1 1

: 4-7
H 1 -4

Calms: 11.89%
Figure 2-3

COMMENTS:

Cumulative Data
December 14, 2006 to
December 31 , 2007

Missing data from
November 17 2007 to
December 14 2007

DATA PERIOD:

2006-2007
Jan 1 • Dec 31
00:00 - 23:00

CALM WINDS

11.89%

AVG. WIND SPEED:

S.03 Knots

COMPANY NAME:

W.R. Grace

VOOELER:

MWH

TOTAL COUNT:

6534 hrs.

DATE:

1/18/2008

PROJECT NO.:

]

;

WRPLOT View - Lake* Environmomal Software
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Legend
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Open Water

County Road

Primary Road

Libby Montana Superfund Site
Operable Unit 3
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FIGURE 2-6
LIBBY MONTANA OU3 SITE

LAND COVER

Brush Rangeland

Commercial

Crop/Pasture

Evergreen Forest

Exposed Rock

Grass Rangeland

Industrial

Mine/Quarry

Mixed Rangeland

Residential

Transitional

Water

Source: MGIC 2008



FIGURE 2-7
LIBBY OU3 SITE

VEGETATIVE COVER

AGRICULTURAL & GRASSLANDS

AGRICULTURAL LANDS - DRY

LOW/ MODERATE COVER GRASSLANDS

SHRUB COVER TYPES

MIXED MESIC SHRUBS

RIPARIAN COVER TYPES
MIXED BROADLEAF
& CONIFER RIPARIAN

FOREST COVER TYPES

DOUGLAS-FIR

DOUGLAS-FIR/ LODGEPOLE PINE

LODGEPOLE PINE

MIXED BROADLEAF & CONIFER FOREST

MIXED BROADLEAF FOREST

MIXED MESIC FOREST

MIXED SUBALPINE FOREST

MIXED WHITEBARK PINE FOREST

MIXED XERIC FOREST
MONTANE PARKLANDS
& SUBALPINE MEADOWS

PONDEROSAPINE

OTHER COVER TYPES

MINES, QUARRIES, GRAVEL PITS

MIXED BARREN SITES

ROCK
N

A
Source: USGS 2008
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Primary Road

~] Open Water

Perennial Stream

Intermittent Stream

Surface Water/Sediment Sampling Location
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LIBBY MONTANA SUPERFUND SITE
OPERABLE UNIT 3

FIGURE 2-8

PHASE I SURFACE WATER AND
SEDIMENT SAMPLE LOCATIONS
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Overview of Mine Site Area
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Rainy Creek Drainage

Figure 2-9. Photographs of Aquatic Habitats within OU3 Area
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Kootenai River at Libby

i, I

Mill Pond

Figure 2-9. Photographs of Aquatic Habitats within OU3 Area
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Mill Pond

Tailings Impoundment

Figure 2-9. Photographs of Aquatic Habitats within OU3 Area
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Drainage at Toe of Tailings Impoundment

Drainage at Toe of Tailings Impoundment

Figure 2-9. Photographs of Aquatic Habitats within OU3 Area



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Pond on Fleetwood Creek

%; • . , ' • ^.:l;i^^

Fleetwood Creek

Figure 2-9. Photographs of Aquatic Habitats within OU3 Area
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Pond on Carney Creek
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Figure 2-9. Photographs of Aquatic Habitats within OU3 Area
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Carney Creek at Confluence with Rainy Creek

Rainy Creek Upstream of Mine Area

Figure 2-9. Photographs of Aquatic Habitats within OU3 Area
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Rainy Creek Culvert
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Rainy Creek just Downstream of Mill Pond

Figure 2-9. Photographs of Aquatic Habitats within OU3 Area
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Rainy Creek at Confluence with Carney Creek

Lower Rainy Creek

Figure 2-9. Photographs of Aquatic Habitats within OU3 Area
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Lower Rainy Creek

Rainy Creek at Confluence with the Kootenai River

Figure 2-9. Photographs of Aquatic Habitats within OU3 Area
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ASBESTOS LEVELS IN
SURFACE WATER
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Asbestos Levels In Sediment (MFLA % Fine)
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Mine Waste and Soil Sample Locations
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ASBESTOS LEVELS IN
TREE BARK
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Figure 3-1. Conceptual Site Model for Exposure of Ecological Receptors to Non-Asbestos Contaminanats at OU3
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Figure 3-2. Conceptual Site Model for Exposure of Ecological Receptors to Asbestos at OU3
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FIGURE 5-1
STRATEGY FOR EVALUATION OF

RISKS FROM NON-ASBESTOS CONTAMINANTS
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Calculate refined HQs
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are low, no spatial pattern to suggest
localized areas of elevated risk ?
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FIGURE 6-1
STRATEGY FOR SITE-SPECIFIC TESTING OF

RISKS TO AQUATIC ORGANISMS FROM ASBESTOS IN SURFACE WATER
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Yes Site-specific exposure-
response curve

Estimate risks for other
surface water samples based

on site-specific curve
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FINAL

ATTACHMENT A
SPECIES INFORMATION

Problem Formulation for Ecological Risk Assessment at Libby OU3



Attach meat A-l. Amphibian Species Occuring within the Libby OUJ Site
Page I of 32

Croup

Chorui Froga
(Uylidae)

Family Woodland
Salamander*
iPlethndontidae)

Tailed Frag*
(Aacaphdacl

Fru.Frot*
[Rjnidaej

Pteihodoaudae)

TrueFrap

IRJOI )

True Toed.
(Bafunidac)

Common Name

iGmii'iriccki)

'•cific Tree frog
Puadarnj regilln )

Cocurd'Alcne
Salamander (/Vrtfonbn

Rockv Mountain Tailed
Frog (tlxaptnu

Cotumbii Spoiled Frag

SdamMid
Ubri9»».

Nanbcrn Leopard Frog
[Kana (xpinu }

Waiem Toad \Bufo

Habitat Group

For.RlQB

Aqutuc

Aquatic

AqUtK

Aquatic

Aquatic

Aortic

Aquatic

Nemo*

Aquatic

Aquatic

Aquiuc

Aquatic

Aquatic

CcDrral Habliai Deicrtpdon
Regularly found in the water only
during Ihe breeding penud in tpnng. In
wetiern Mcntana they breed ui
edporary poodi in lower devabon
breiu and mtcnnounuin valley*
ihnnly alW tnowmdt Egg* hatch in 2
o 3 KCCIJ Kd udpdtt take B to 10

Spring* nd icepa, nmtcrfill ipray

ipccideally. primary tufaiiau ere
teepatc* and ctreamnde uhtt. they alto
nhabit tilo* far from free walcr (deep
talus mixed with main *cal m »dl-
iliaded nonb-facuig 4opa\. In *et w

Small. mn.cald mountain ere>mi.
Eggi m W during late nimtncr and
take appranmatdy 4 week* ID biicb
Ttdpotci uLc 1 - 4 yctn to
meUmorphoM. depending on niter
cmpcnuure Scnul miunty in
Montana 11 attained el G or 7 vcan of
atrdhela

Spotted fregi >re regularly found at
water1! edge in or near forest opening*.
Wclliadi at « near tfcdiiic aic al*o
uwd, but pnpulationf are uiicominan in
urge, "pen latcnnoanuia va!le\i
Brccdug take* place in ULn. pondi
(temporary uid pcrmmcni). tp

Vanety of habitat* fran ngebrutb to
alpuc They typically breed in pondi ra
laLo. unilly tho» mlhour firii
ntetenl.

Low elevation and vtllcy tnitom pood*.
xptll«ay pondi. beam ponds. Mod
rcKn-oir*. lakci. creek*, pool* in
mimnittcnt urcuu. Minn wna

11 BO etidence that thia Jpecie* in
MDDtna hoi occupied high elevation
AcUand*. in ctnirut to Wyoming Kid
Colorado

Habitats uied by boreal Umb in
Mmtani an nmilu to dioae reported
for rthet repooi, mid imdude lo*
cleviuon beaver pondi. rtaeniafi.
Urcitni, manhcs. lake ihorei. potholes.
wet meadont. and minhc*. 10 high
elentton pondi. fen*

Fwrfioa
Guild

NA

niertivorc

niectivore

NA

In^cmnre

la\enivort

luMCuvorc

Food

NA

Wbcn above gnmd. Coear d*Alenc ulamaodcn
ccd pnmerily on oiiecu ( 1 1 aider* documented)

•nd other mtcnebraiei. including millipcdi,
raitci, ipider*. barvextmcn. tnail*. and MgmcaUd
»WTBI They appear to be oppommutic fecdcn
and goiovlly red

.an-a feed aim ml ctclunvdy en diatom*, though
alio pollen oppomintuic: forage at night. Adulu
in fore* near Cretin i. Prey on ill vend) met.
mualy icnea. but tlxi aiyunc formi

Larvae: ie« (Cillitrrcbc'Spirosyra) in
Ydloweanc Adulti mninty ground miccli in W
MT. coleoptcn 3JS. bymeoopicrB 22%. aracbnid

'*
1
°

l,arv: MtrtcodVcydopi; dwrcd ivatei mite*.
tnKci Egg maun, algM. Advil: lerrci anhropc4>
imnilly formic.d coleop. diplcn) 74*W .q. irucct
Ian-, (raniilv uv chopl W,

tfelamorphcued &og* cat nnou* tmall
invertebrates, m eluding vonou* inaecu. ipiden.
leecha. and aouli obtained along the water1* edge
MI in nearby inccdo** or Gddi They rardy eat
mall verubram Lame e*t tlgae. plant uuue.
octtnic dcbru. and probably tome antll
invertebrate*. In Montana, adult* bnnj been
documented feeding on lOordenofiniccu.
iptden. auia. horvesuncn. ceaupeda.
tnillipcdei. mail*, and ncwty mctiniorphoud
boreal load*

Fn e iniect order*, ipideri. daddy longlegi. end
ntillipeda

Mi8rmtton/

HlbcrnMioa

NA/NP

NA

NA/NP

NA

NA

NA

NA/NP

Lonceiltv

NA

NA

NA

NA

NA

NA

NA

SUe

NA

NA

NA

NA

NA

NA

NA

Global
Rank

G3

GJ

G4

CM

G5

G)

G4

Stale
Rink

54

S2

S4

S4

S4

SIS3

S2

Obiervmtion In Unco In.
Co., Montana

Oldeit

1946

1962

1949

1922

1962

1932

1949

Moit
Receot

2006

2006

2006

2001

2007

2006

2006

Number

101

102

43

309

246

U

126

Montana Species rUnkmg Coda Montana employ* a standardized ranking iyntm to denote global (.0 - range-wide) nd Mate ftatui (3) vNitnrcServe 200)). Spodo arc tun pied numeric rantu ranpng from 1 (critically imperiled) to 1 (dnuonnrably KcurcX
JcjircD to »iuch they ire -«t-ml". Rj«k dcliitiutn* uc given below. A Dambcr ol' bcton aro caandercd in UHjoiing rank* • the number, tijx and didnbuuon of ka0*11 "occurrcDccr or populitiana. population tread* (if knoun). habilA icniitivity, uid tlircit.

GISI
At high nik bouiiM of«lremdy limited and poccnlidly declining number*, exunt aud/or hibiuL making it highly vulnerable to global cumeiion or extinction in the «aie

C232
At nik btfC>UK of^eiy limited and poUntiolly declining number*, extcni andVoi nabitat, making it vulnerable to globd extinction or extirpation m tbe (tale

03 S^
Potectially at nii because of limited and pMcnutlly deduiinp number*, extent md/or btbaut. CTOI chough it may be abundant in wine am*.

GJS4
Uncommon bul not rare (although n may be rare in paru of iu range), and uwdr>' wide^read Appoiently not i-ulnenble in mod of iu naff, but pouibly UUK f™ long-ierm cnteem

til S)
Common. ui . and abundant (illhough it may be rue in puti of iu rangcX Not vulnerable in re it of IL Bige.



Attachment A-2. Bird Specie] Occuring within the Libby OU3 Site
Page 2 of 32

ComiMM Nan*
(GcHMt/spcckt)

American Bittern
(Rotmnu lenttgtaonu )

American Crow (Tornu
bmchyrhynchos 1

American Dipper
tCmctus mextctnius }

Ajncrican Goldfinch

Carditclts Irisns )

American Kestrel f/-Wco

Spfirv<!rttts )

American Redstart
(Selophagn ruticilla )

American Robin
(TtirJiir nngrtitonus )

Amer can Three locd
Woodpecker ficonies

orsa is )

American Wigcon
( ntname

Hibitct Group

Foni|ta|

Riparitt

Riparian

Scatcngei

lipanan

Arborual/Shr
ub/Ground

Ground

Arboreal

Ground

Arboreal

Riparian

NcstiHf

RipofiM

Riparian

NA

liparian

NA

ArborcaLCI
(Ts/Caiirv

Shrub

Arborul/Sh
rub

Dead tree -
Cavity

Riparian

Gowral HaMUt Description

Freshwater vtetkods with ull, eflwrfeni vefeution. Spanery vegetated
wetland* occaakMMlly . udal nurabci rarely

Marshy bocden of ponds

One of the mon widespread of North American btrdi. Found in • »ide vanet
of habiuu. particularly in opeu landscapes, v* ith scattered trees and mall
woodJou. Uses both nmml habiuu and those created by humans (logged.
areac. agricultural fields, cities, and xillagcs) Generally avoids large areas ol
orcst

Prefers fast-moving, clear strcmms along with waterfalls. Species prefers
sand, pebble, or rocky stream bottoms, winch provide sufficient aquatic
in\crtcbratei Shorelines with large boulders, fallen trees, and rubble provide
Good shelter and protection from predators

Widely distributed in temperate North America. Common in weedy fields.
river flood plains, early second growth forest, and also cultivated lands,
roadsides, orchards and gardens in shaded locations under canopy of lca\cs
or dense cluster of needles.

found in nearly all habitats in Montana. Nests arc often located in cavities in
trees, banks, cliffs, and buildings. They also use man-made nest boxes. They
usually hunt in open habitat Kestrels often perch on overhead wires or posts
while looking for prey, or hover in midair. In Bozcman area, summer buds
ore concentrated in the \ alley , but some birds arc found far up mountain
canyons: wintering birds tend to frequent irrigated areas

prefers second growth, deciduous woodlands usually ncai water. Often founc
in shrubby arena, along with alder and willow thickets

gardens, breeding primarily where lawns and other short-arms areas are
interspersed with shrubs and trees, such as residential areas, towns.

Nesting liabiiat includes coniferous forests (\\ ilh spruce, larch, or fir trees), o
logged areas and swamps. A cavity nest is dug by both sexes and is placed
1.3 10 15mcicrs(3 to 50 feet) lugh in a stump or other dead or dying trees,
often near water.

Breeds near shallow, freshwater wetlands: doughs, ponds, small lakes,
marshes, and rivers. For nesting prefers areas with upland cover of
tonsil/grass vegetation in the vicinity of lakes or marshy sloughs.

Feetfwf
G4M

Aquatic
nvertivore

Herbivore

Omruvorc

Aquatic
mcrti\orc

Gramivorc

Carnivore

nvcrlivore

nvertivorc

1 nvertivore

Fwd

Mainly uuecu, aaphtbiau, crayfish *nd small fish

Craini, pwuKi. UK) agricultural crops OB land:
however, it tueralry forties in or under water.
where h ii almost exclusively an herbivore

Wide variety of invertebrate! (terrestrial and
Lntertidal marine), amphibians; reputes, MB ill birds
•ad mammals, birds' eggs, nestlings tad flcd|lio(s-.
"rain crops ; seeds and fruits, camon: and discardec
luman food

aquatic invertebrates, insects, and insect larvae. Oct

Feeds on seeds (e.g., birches, alders, conifers.
thistles, goldcnrod. etc ): cats some berries and
nsccts. Small seeds of various trees. Insects only a

encountered.

During the summer, kestrels feed heavily on large
nsccu such as grasshoppers. Other prey includes

small birds, rodents, and snakes. During winter they
feed primarily on small birds and rodents.

mainly of insects. In late summer months, small
jerries and fruits. Eats mostly forest tree insects,
also spiders and some fruits and seeds

Lots worms, insects, and other invertebrates (mostly

larvae of bark beetles. Also, tree sap and insects.

During winter and migration almost entirely
\cgcuuian -stems and leafy pansofacquatic plants
leafy pans of upland grasses and leafy parts and
seeds of various agricultural crops. During breeding
season there is a shift low ard a greater proportion o
seeds and fruits and a substgnniial shift toward mon
nonplanl foods - insects, mollusks and crustaceans.

Migration

Migratory

Migratory

Migratory

Non-Migratory

Migratory

Migratory

Migratory

Migratory

NA

Migratory

L»tevity

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Size

706 g

724 g

316-573 g

OS

13 B

160 s

0,

n,

NA

792 g

HocncRMce

NA

NA

spring-tummer home range
averaged 2 6 sq km

reported defense of up (o 320

meters ia nonbrccdiag season.
Year-round density tvas 1 .3 lo
2.9 birds per kilometer of
stream.

NA

1982). home range diameter

d f bo H) 3 to 2 4
km in different region:

Less than 2 ha

Territory sizes average 3.65
acres in Douglas fir forests in
western Montana.

Breeding density hit 13.3 birds
per 100 acres in lodgcpole pine
during a pine beetle epidemic,
probably due to the ability of
birds to ncsi in lodgcpole pine.
In Oregon, home ranges for 3
radioed individuals were 731,
33L,and 131 acres.

NA

Ĝ4

05

05

o;

05

05

05

05

05

05

M

MB

S5B

S3B

S5

S5B

S5B

S5B

S5B

S3S4

S5B

ObKrviMoai in
Lincoln. Co,

*

|

1991

1991

1992

1991

1991

1991

1991

1991

1992

1986

j

1 f t

2006

2006

2006

2005

1998

2006

2005

2006

2005

2005

|

|

3

9

40

20

15

49

38

828

57

5



Attachment A-2. Bird Species Occuring within the Libby OU3 Site
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Common Name
(GenuJ/speein)

Bald Eagle (fialiaccua
teucofepltatus)

Bank Swallow tftparia
riparia)

Jam Swallow (ffininJo

Barred Owl (Sr/ir
varia )

3arnm's Goldcncyc
{Buctphala tslandtca)

Belied Kingfisher
(Megactryle aicyon )

Black-backed
Woodpecker (ftcotdes
arcHciis )

Black-billed Magpie
(Pica hudtania )

Habitat Group

Foraging

Upanan

lipanan

Aerial

Carnivore

Riparian

bparian

ArboreaJ

Gtound

Nesting

Arbortal

jround

Suitdings

NA

NA

Riparian -
BllITOW

Arboreal

Arboreal

General Habitat Description

liparian and lacustrine habitats (forested areu along rivers and lakes).
especially during trie breeding season. Important year-round habitat includes
vetlands. major water bodies, spring spanning streams, ungulate winter
angci and open water areu. Nesting sites are generally located within large
brcilcd areas near large lakes and rivers where nests arc usually buill in the

tallest, oldest, large diameter trees. Netting site selection is dependent upon
maximum local food availability and minimum disturbance from human
activity

Breeds primarily ui lowland areas along ocean coasts, rivers, streams, lakes,
reservoirs, and wetlands. Nesting colonies also found in artificial sites such, a
sand and gravel quarries and road cuts. Most ri\ers and streams with nesting
habiuu arc low-gradient, meandering waterways with eroding streamsidc
banks.

Originally anting primarily in caves, u has almost completely convened 10
irccding under the ties of or inside artificial structures such as buildings an<
iridgcs. Presently found in various habilau. including agricultural areas.

cities, suburbs, and along higtmays. Breeding habitat usually contains open
areas (fields and meadows) for foraging, a nest site that includes n vertical 01
Restricted to forested areas, ranging from swamps and riparian areas to
upland regions. Large, unfragmemcd blocks of forests preferred. Throughout
its range, found in association with mature and old growth forests, typically
of mixed deciduous-coniferous composttio

Chiefly a bird of the western montane region of North America. This species
is generally restricted to areas west of (he Continental Divide. Prefers olkolin
to frcsbu atcr lakes in parkland areas: to lesser extent, subalpine and alpine
akes, beaver ponds, and small sloughs. In summer usually found in small,

scattered groups. In winter oflcn seen in large flocks.

Inhabits streams, rhers. ponds, lakes, and estuaries or calm marine waters in
which prey are clearly visible. Availability of suitable nesting sites - earthen
anks where nesting burrows can be excavated - appears critical for the
distribution and local abundance of this species. Prefers to excavate a ncstin
burrow near us fishing territory. Needs clear still waters Tor fishing.

Early succession*!, burned forest of mixed conifer, lodgepolc pine, Douglas-
fir, and spruce-fir (Hutlo 1995a. I995b). although they ore more numerous in
lower elevation Douglas-fir and pine fores! habitats than in higher elevation
subalpine spruce forest habitats

Historically, it frequently followed Name Americans and litcd on the refuse
of their hunts In breeding season will be found in thickets in riparian areas.
often associated with open meadows, grasslands, or sagebrush for foraging.
Less specific in its habitat requirements in nonbreeding season. Frequently
numerous near human habitats such as livestock feed Iota, barnyards, landfills
sewage lagoons, and grain elevators. Nests are durable, domed structures of
sticks, with mud cup and anchor. Generally prefers high trees. Have been
know to nest on utility poles.

Feeding
Guild

'ucivorc

Aquatic
nvertivorc

Aerial

-amivorc

Aquatic
nvenivore

fiscivorc

Invertivorc

Omnivoie

Food

The majority of diet is comprised of fish. Important
ircy for Bald Eagles ore wotcrftmL especially in thi

winter, satmonids, suckers, whitefish, carrion and
small mammals and birds

Fakes flying or jumping insects almost exclusively
on the wing. Occasionally eats terrestrial and
aquatic insects or larvae. Rare consumption of
vegetable matter appears to be occidental

flying insecu. Flics ovei open land and water and
brages on insects; forages nearer to (he ground thai

other swallows (usually not greater than 10 meters
and often less than 1 meter above the ground) Feed
opportunistically on a wide variety of Jiving insects

An oppanunttic prcdilar. ccn>umio| andl mintmtli tad
rabfab. birdi up to UK nu of pome, wnphtuu. replies. «nd
iicenefaniej

Aquatic invertebrates (insects, motlusks.
crustaceans) and fish eggs. Seeds and tubers providi
a small fraction of the diet

Chiefly fish. Also moUusks. crustaceans, insecu,
amphibians, reptiles, young birds, small mammals,
even berries.

Bulk of the diet is wood-boring beetle larvae
(including Monochamus spp. and Englemann spruci
jcctlc, Dcndrocionus cnglamonni). but they also
"ced an other insects (e.g., weevils, beetles . spiders,
ants). Occasionally they will cat fruits, nuts. sap.
and cambium, obtain food by flaking bark from
trees (usually dead conifers) and logs, sometimes b)
picking gleaning. They feed primarily on logs and
ow on large-diameter tree trunks (more than 7 S

centimeter diameter at breast height: but most often
1 5-25 centimeter dbh)

Giound-cVcvclling anhiopoda. seeds, and carrion

Migration

Jon Migratory

Migratory

Migratory

Non-Migratory

Non Migratory

Migratory

Non Migratory

Non Migratory

Longevity

First breeds
in 5-6 yr

1 -2 yr

NA

NA

NA

NA

NA

NA

Size

5244 g

I5g

17-20g

801 g

1090 g

148 g

72 e

189 g

Home Range

Defended territories are IMS
tccures and average 23 ha and
crritory radius around active
ncsu averaged 0.6 km. Fccdini
liomc ranges 7 square
kilometers breeding home
ranges averaged 2 1 .6 square
iilometcrs

Most foraging flights within
0.8 kilometers of colony

Usually forages within e few
lundrcd mctcn of nest when
Breeding

Home range usually is less thai
400 ha (bm up to 760 ha) over
2-7 months, average 273
ice tares

NA

Regularly forages up to S km
from the nest

178. 307. and 810 acres

NA

1.ui

O5

G5

G5

O5

G5

G9

G5

G5

1

5

S3

S5B

S5B

S4

S5B

SSB

S2

S5

Observation) in
Lincoln. Co.,

,

5

1983

1993

1991

199!

1S187

1991

1987

1993

.

X (2

2005

1999

2005

2004

1995

2006

2005

1998

J

2

325

8

14

13

6

IS

37

12



Attachment A-2. Bird Species Occuring within the Libby OU3 Site
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Common Name

<Gewu/speties)

Black-capped Chickadee
iPoeeile atncapithu)

Black-dunned
Hummingbird
Arciulwhtu atexatiiirt )

Black-headed Grosbeak
(Phcucucus
mclanoccpnalus)

Blue Jay {Cyanocilta

Blue-winged Teal fflna
discors )

iohcmian Waxwing
(Bombycilla garrulus )

Ch'ckadcc
(P \

Boreal Owl (Aeg<thus
(iatema )

Brewer's Blackbird
(Kuphagus
cymocephalus )

Brown Creeper
(Cerihia ttmcncnna )

Brown-bended Cowbird
Woluthrus aler )

Habitat Cr»up

Farsafin

Arborc«V
Stinitn

rub/Groun

Arboreal

Ground

Riparian

Ai boreal

Arboreal

Carnivore

Ground

Arboreal

Ground

Nesting

Arbontl-
Cnvity

Riparian

Arboic.il

Arboreal

Riparian

Arboreal

Arboreal

Arboreal

NA

Ai boreal

Brood
parasite

General Habitat DeflcripIlM

Deciduous and mixed decJdooat/canifefotu woodland, open woods and park
willow thicket*, and couonwood grove*. AIM disturbed arau soch ai oU
field* or xubvrtMB •««. Generally more common near edge* or wooded
area. NCM w untie*. Natural IHCI typically In trcet. especially dead IIUBI
or ratten branches, sometime* old woodpecker bolts or even in bird boxer

In the arid western portion of range, nesti in envtruiaicou that often include
coaoQivood. lycanwce. willoiv. salt-cedar, nitv-bcrrv. and oak. In mo*t
regions, its preferred habitat is a canyon or flood-plain riparian conunonm
'Jew typically in riparian habttau Next a a cup inapt, pnmwily composed
ofoUiildown

Occupies diverse habitats. Coiionwood/wilkm groves and other liponan
habitats ui desert and dry grassland, openings in mature pioe forest, aspen
gropes, deciduous growth especially in mountain valleys/canyons: pinyon-
unipcr woodlands. oak savanna, gardens: orchards. Rclauicry tolerant of

human disturbance Nests widely reported to be so thinly constructed thai
cgijs cm be seen through bottom Nuts arc generally well concealed among
oiiagc of branches

Pnmajilj inhabit* deciduous, coniferous, and mucd forests and noodlonds.
Common in io\>as nnd restdcnual areas, especially those having targe oaks o
oilier mail-producing trees

Vtaui hnbiuii consists of shallow ponds » (inadequate supplies ofaquatic
in\ cnibraics. Prefers (o nest in crass or herbaceous vegetation and nuely use;

y c

Prefers open coniferous or mixed-coniferous and deciduous forests. Often
found m icccntly burned arena or near lakes nnd dreams, beaver ponds, and
s»amps.
boreal coniferous and mixed forests, muskeg boci. in the vicinity of white
cedar and hemlock swamps, birches and strcamside willows. The species
nesu in natural cavities or abandoned woodpecker holes, or in n cavity dug b
a pair in a roncn tree stub, usually within 1 meter of the ground (bul up to 3."
m).

High elevation spruce/fir rarest, with lodgcpole pine sometimes present.
Mature sprucc/fu* forests wiui mutlilayercd canopies and a highly complex
structure, at elevations greater than 1 500m \v ith a mosaic of openings or
meadows, roost at sites scattered throughout their home range, rarely in the
same suuid on consecutive nights or the same tree marc than 2X per year.
Roost alone, usually far from their nest and mate

Open, human-modified habiiau such as residential lawns, golf courses.
cemeteries, mowed urban parks nnd campus areas. Also found in large
clcorcut forests and plowed fields

Late succcssionnl stages of coniferous forests and mixed conifcrouj-
dcciduoui forcu. Especially common in unloggcd. old-growth stands. The
consistent factor appears to be the need for large trees and snags (dead trees)
for foraging and nesting microsites. Breeding season is the came as winter,
but possible no vegetable matter is caicn. Nest built in 2 pans, base and nest
cup. behind o piece of peeling bark.

Areas with tow or scattered trees among grassland vegctationaWoodland
edges, brushy thickets, prairies, fields, puturcs. orchards, or even residential
areas. Species is a brood parasite; nuts arc chosen by females, but ore that o(
another species. Care given to cowbird eggs and young is provided by the ho
and reflects charnclcrinici of that species.

Feeding
Guild

nvertivore

^eciarivofe

Omuivorc

Onuiivorc

Chimivorc

Frugivore.
nvcrtivorc

Omnivorc

Carnivore

Omnivorc

lovcnivorc

Omnivorc

Food

Eais mainly insects and other small invertebrates,
and tbeii eggi and immature stages, and seeds and
'mils; forages mainly on woody twigs, branches.

ilain foods taken include occur from flowers, smal
insects and spiders, sugar water from feeder*
provided by humans

nsccts and spiders; cultivated fruit, wild fruit, weed
seeds, and grains. During breeding season, gleans
nsccts high in trees and in undcrttory.

Arthropods, acorns and other nuts, soft fruits, seeds,

Diei consists of aquatic inveritbnncs, seeds,
vegetative pans of aquatic plants, duckweeds, algae
mid occasional grains from agricultural crops.
Animal matter dominates diet of laying females.

Sugary fruits and insects. During spring, also tree
sop and budding flowers.

conifer and birch seeds, and the eggs, larval stages.
and adults of insects. It forages mainly on migs and
inmchcsof trees.

Predominately small mammals, with a few birds ant
insects

During breeding season, diet consists of insects and
other invertebrates, along with grains and need
seeds. During migration and winter, diet consists of
primarily vegetarian such a waste grains, weed and
Rrass seed].

Forages primarily on trunks of live trees, hi winter
main foods taken include a variety of insects and
larvae, spiders and their eggs, ants, and
pseudcoscorpions; a small amount of seeds and

Mainly of nnihropods and seeds.

Mitniiioii

Non Migratory

Migratory

Migratory

Migratory

Migratory

Migrator)'

Non-Migratory

Non-Migratory

Migrator)1

Altitudinal

Migratory

UmpvilT

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Sin

IU

4«

47 8

87 e

409 8

56 0

I O B

167 g

67 0

88

39-37 g.
female is

HoaKRn(t

TemlOf) sac •Mtttgcd about 8
•> ha

NA

NA

NA

NA

NA

NA

NA

NA

Tctritorics roneed from 2.3 to
6.4 hi

NA

I j

05

05

05

G5

05

05

05

05

05

OS

05

1

1

S5

S4B

S5B

S5N

S5B

SHB.
S5N

S1S2

S4

S5B

S4

SSB

Obiervatioaj iu
Lincoln, Co.,

|

l»2

1993

1993

1988

1992

1920

1W4

1986

1991

1992

1992

il

2006

2006

2002

2002

199X

1993

2003

1996

2006

2004

2006

i

316

19

38

5

6

4

13

35

11

225

102



Attachment A-2. Bird Species Occuring within the Libby OU3 Site
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Connnon Name

(Geniu/spectes)

BuiTlchcad (fucephala
albeola)

Bullock's Oriole
(Icirna bulloclai )

California Gull (Lanis
califonvcta )

Calliope Hummingbird
(Stelliila calliope )

Canada Goose (Branta
canadensis )

Canvasback (Aythyo
valiunena )

Conyon Wren
Catherpcs mtacanus )

Cassin's Finch
(Carpodacus cassinn )

Cassia's Vireo (Vino
cassinn )

CCQBT Waxwing
(Bombycilla ccdronan )

Habitat Group

Foraging

lipanan

Arboreal

RJ pan ui

Aerial

Ground

Riparian

Ground

Arboreal

NA

Arboreal

Nesting

tipartan

Arboreal

Opart in

Arboreal

Riparian

Riparian

fs and Rock
Ou ops

Arboreal

NA

NA

Genera] Habitat Description

Frcshn tier, permanent ponds with no outlet or only seasonal outflow, and
small lakes. Large lakes are avoided except by molting (locks, habit of ncslir.
in the holes of the Northern Flicker. Will alio nest in boxes.

Prefers open woodland areas, especially riparian (river) woodlands with large
oiiomvoods. sycamores, and wi.lon s. During spring and fall migration it is
bund in a vancty of open woodland and urban parklands and tall shrublnnd.

Ncsis arc typically pensile, often suspended from a few thin branches.

Prefers larger lakes, but also occurs on ponds and rivers, especially in spring
and fall. Nests varied in shape from depressions in the ground to consiruclec
mounds: the)- »ere located 2 to 75 fen apart

Mountains; along meadows, canyons and streams. Open montane forest.
mountain meadows, and willow and alder thicVcu. gardens: in migration and
vintcr olio in chaparral, lowland brushy areas, deserts. Nests in tree
frequently conifer) at edge of meadow or in canyon or thicket along stream.
Jests <I-21 m above ground (usually low, with branch or foliage above).

Nectar supply unimportant in location of male's breeding territory In
Bozeman area occurs on thicken- hillsides and in forest openings (o modenui
elevations in the mountains.

Various habitats near water, from temperate regions to tundra. In migration
and iv inter, coastal and freshwater marshes, lakes, rivers, fields, etc. Breeds i
open or forested areas near lakes, ponds, large streams, inland and coastal
marshes The nest is built on the ground or on an elevated place (musknt
Muse, abandoned heron's nest, rocky cliffs, etc.). Usually returns to nesting
territory used in previous year.

Breeds in small lakes, decp-waicr marshes, sheltered bays of large fresh wat<
and alkali lakes, permanent and semi permanent ponds, sloughs, potholes, on
shallow river impoundments. In aspen parklands and mixed-grass prairie,
prefers wetlands bordered by dense emergent vegetation. In boreal forest.
uulizcs open marshes. Nest is a large bulky structure. May be overtopped by
vegetation and may have one or more well-maintained ramps.

.united to cliffs, ctccp-sided canyons, rocky outcrops, and boulder piles.
usually in and regions. Inhabits the same territories year-round. Also
sometimes found in towns, around houses and bams, on old stone buildings.
'Jests on canyon walls*, may also nest around human-built structures.

'refers open coniferous forests of interior western mountains along with
mature foresu of lodgepolc pine. Nests in conifer. 3-25 m above ground, on
outer end of limb: may sometimes nest in deciduous tree or in shrub. May
return to same nesting area in successive year), though this may be unusual

Prefer dry, open forests. Occupies coniferous, mixed-conifcrous/dcciduous.
and deciduous forests in mountains and foothilli.

rlabitnu include deciduous, coniferous, and nrned woodlandstrespccially
open forests and riparian areas of deserts and grasslands: farms, orchards,
conifer plantations, and suburban gardens also popular.

Feeding
Guild

Aquatic
nveruvorc

nvcrtivore

Aquatic
nvcrtivorc

Aerial
nvcrtivore

Herbivore

Omnivorc

Invcrtivorc

Herbivore

Omnivore

Frugivore.
Invcrtivore

Food

Main foods taken are aquatic invertebrates (insects,
rusiaccans, mollusks). Will take some seeds

Mostly insects, especially butterfly and moth larvae
and pupae, grasshoppers and crickets, beetles and
other insects.

nsccts. oligochoctcj, crustaceans, amphibians sad
lirds. and plant material believed to be ingested
incidentally to consuming animal*

Floral nectar and small insects. Like other
iummingbirds, it forages aeriallv for small insects.

Grazes on march grasses, iprouu of winter wheat
spring), grain (fall): eats clover, cattails, bulrushes,

algae, pond- weed, and other plants. Feeds in
shallows, marshes, fields. Also eats moduskj and

Foods vary depending upon avni lability. During
winter and migration, mainly plants (winter buds,
rhizomes, and tubers or aquatic plants. When plant
food is limited, may take small clams and snails.

Jscs its long, dccurvcd bill and flattened head to
probe for spiders and insects in rock crevices

Consists of mostly vegetable matter, particularly
buds, seeds, berries and other fruits, along with

Diet consists almost exclusively of arthropods,
spring through autumn. Winter diets consists of
fleshv fruits.

Diet consuls of fleshv fruits and insects. Feeds
opportunistically on small fruits, in spring and
summer also various insects. May consume maple
tree sap and flower petals. AppaionUy cannot
maintain positive energy balance when feeding
solely on high-sucrose fruits.

Migration

Migratory

Migratory

Migratory

Migratory

Migratory

Migratory

Non-Migratory

Migratory

NA

Migratory

Longevity

NA

NA

NA

NA

Begin
nrcdingat 2
years, most

by.gc3

'

NA

NA

Breeds at l-
2yr

NA

NA

She

4736

34 S

609 8

3g

•4741 g

I248g

39 g

27 g

NA

33 s

Home Range

NA

;cmates foraged regularly
more Ihin 200 meters from
nest, and up to I kilometer

Jrccding pairs in MT foraged
on avenge of 17.4 km
maximum 61 km) from

colony. At another colony,
maximum foraging distance
was 32 km

NA

NA

NA

NA

NA

NA

NA

2 ,S ia S

GS

05

C5

G5

G5

G5

G5

OS

CS

G5

«ata

S5B

S5B

S5B

S5B

S5B

S5B

S4

S3

S4B

S3B

)bservatioas in
Lincoln, Co.,

?

^

995

993

991

1991

1991

1993

1990

1994

1992

I *
2006

2004

1993

2004

2 1)0(5

1993

2004

2005

2006

i
|

5

2

3

40

33

2

2

155

733
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Common Name
(Cenua/speriei)

Chestnut-backed
Chickadee tfoealt
rufiescens J

\Dtnfh-mca

'

Chipping Sparrow

(Sptzelln pa.\,\cnna )

Cinnamon Teal l/4/tni
cytvtoplcra )

Clark's Nutcracker
fi'ticifrnga colunibiana }

Clay-colored Sparrow
(Spizclla palltda)

Cliff Swallow
Pctrochclition

pyrrhonota )

Common Goldcncye
Bucephalfi clangula )

Common Merganser

Common Nighthawk

Habitat Group

Fnapnt

Arboreal

Arboreal

Ground

Riparian

Arboreal

Ground

Aerial

Riparian

Riparian

Aerial

Neilmj

Arboreal

Shrub

Arboreal

Riparian

Arboreal

NA

Cliffs/Eaves

Riparian

Riparian

NA

General Habitat Description

humid couial and Buenot forests from coutheuwrn Alaska to southern
California Year-round resident throughout its range. Occurs within ihe
densest coniferoai forests, or along edges, where lerapeniure is even and
there is considerable shade Nects m tree cavities and readily coloru«a
available nest boxes.

Nesting in shrubby habitat close to die ground, sometimes deciduous trees Ji
new. second-growth thickeu of alder nod other deciduous bushes growing in
scrubby clearings and brushy veu or along the margins of streams, in
orchards, pasiurclands, forest edges, cut-over forests, roadsides, in open
deciduous woodlands and in power line corridors. Becomes most common m
deciduous second growth or large fnesl clearings Avoids deep woods

Prefers open woodlands, the borders of natural forest openings, edges o
m crs and lakes, and brushv . weedy fields It has a preference for nesting in
open glades of coniferous forests, and for foraging in brushy open areas
making it suited to human-modified habiuu Nests m a wide variety of tree
and shrubs: has 0 distinct preference far conifers Net! is a loosely woven
cup

Prefers wetlands including large marsh systems, natural basma. reservoirs,
duggikh streams, ditches, and stock ponds Well-developed basins with
emergent vcgitalion common habitat

Found in close association with poaderou pine. Douglas fir, and white-bark
puie. Usually nests at elevations bcuvecn 1800 and 2500 m. Nests on outer
end of branch of a conifer. 2-13 m above ground.

Prefers open shrubland. thickets along edges of waterways, second-growth
areas, and forest edges and burns

Open (o semiwoodcd Itabimt. cliffs, canyons, forms; near meadows, marshes
and water. Builds bottle shaped mud nest in colonies on cliffs, caves of
buildings, under bridges, etc. Prefers sites with overhang.

Breeding birds usually arc found in forested wetland habitats

Occur on large lakes and large rivers. During migration, moai birds arc on
lakes

Coastal sand dunes and beaches, woodland clearings, prairies and plains, ant
flat gravel rooftops of city buildings. During times of migration, habitat
includes farmlands, river valleys, marshes, and consul dunes.

C«U/

nvcnivore

nvcnivore

Hcrbiv ore

Omnivorc

Gminivore

Dmnivorc

Aerial
Invcrtivorc

Aquatic
Invcnivorc

Piscivorc

[nvcnivore

F*0d
•Beets aad arthropods make up approximately 65%

of OK diet Seed* and pUru material make up the
rest. Eats mitnly insects gleaned from twigs.
branches, and (ranks of trees and shrubs: in the
breeding season, (orates often o* outer foliage
needle*, leave*, or buds): also eats cpiders. some
'nut, conifer seeds

Eats primarily the larvae and scene adults of
Lepidopttra and Diptera. some spiders, and some
seeds and fruit as well Usually forages alone.
Gleans the undmurfaccs of leaves ai the low to
medium lex el j in shrubs and the lower branches of
small trees, but may feed in the upper canopy

:ccds primarily on seeds of grasses and various
annual plants, infrequently supplementing this diet
with small fruits. Adds insects and other
nvenebratcs when breeding. Mainly forages on the
[round, but also in foliage.

Seeds and aquatic vegetation, aquatic and serai-
terrestrial insects, snails, and zoaplankton. Feeds on
aquatic plants in shallow water areas: especially on
rush seeds, pondweed seeds and leaves, and salt
gnus seeds. Also eats small amounts of animal food
especially insects and mollusks

Fresh and stored pine seeds. Also cats insects,
acorns, berries, snails, camon; wmelimcs eats eggs
and young of small birds.

:ccds on a wide variety of seeds: during Uic turn me
cats insects. Forages on or near the ground. When
Breeding, feeds in area separate from nesting
tcmiorv

Flying insects at all times of the year. Insects taken
reflect local availability.

During breeding season, prinianlv insectivorous ant
Drcfcrj lakes (often fichlcsi) with abundant aquatic
invertebrates. Fish, crustaceans, and mollusks
iccome o more important part of (he diet in winter.

Eats primarily small fish, bui will olio cat insects,
mollusks. crustaceans, worms, frogs, small
•nommals, birds, and plant;

Diet consists solclv of flying insects

Mention

Nan-Migratory

Migrator,

Migratory

Migratory

Non Migratory

Migratory

Migratory

Migrator)1

Migratory

Migratory

Longevity

NA

NA

NA

NA

NA

NA

NA

NA

Breeds at
end of 2nd

>r

NA

Size

10g

10 g

NA

•108 g

141 g

NA

22 g

lOOOg

1709 g

64g

Hone Range

NA

NA

Territory sizes of 1 1 to 1.8
acres

NA

Foraging 0.8 to 2.4 km from
nest, summer home range of
1500 he (4.4. km in diameter).
Year-round home ranges are

areas of good food

Nesting territories about 0. 1 to
0.5 ha and 0.04-0.1 ha.

Forages usually within 0.5 km
of colony

NA

NA

NA

| J

05

G5

G5

G5

05

G5

05

G5

G5

05

54

SNA

SSB

SSB

S5

MB

SSB

S5

SSB

SSB

ObMrvatiM* in
Lincoln, C*..

.

|

IWI

1972

1989

1991

1991

1995

1992

1977

1977

1992

J l

1

2005

199.1

2006

1993

2005

2004

200S

2006

2000

2006

ii
119

2

969

3

130

24

13

10

21

39
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Common Name
(Genus/species)

Common Raven
(Comacorta)

Common Redpoll
(Carduclis flammca )

Common Yellow throat
Geothlypis tnchas )

"coper's Hawk
Accipiter coopcni )

Cordillcnm Flycatcher
Jlmptdonax

occidentals )

Dark-eyed Junco (lunco

•*

Dark-cvcd Junco
(Oregon) {/unco
hyemalis oreganus )

Downy Woodpecker
(Picoides pubtsceru )

Dusky Flycatcher
(Empidonax oberhotsen

Dusky Grouse
{Dtndragapus obscurus

It

HabitAt Group

Foraging

Ground

Ground/Trees

jround

NA

Aerial/
Arboreal

Ground

Ground

Ajborcal

Aerial

Ground

Riparian

Nesting

NA

Arboreal

jround

Arboreal

Ground/ Aib
oreal

Ground-
a try

d/Rflc

Arboreal

Shrub

NA

Riparian

General Habitat DetrripHon
Broad range of habitats: boreal, conifer, and deciduous forests', tundra:
prairies and grasslands: isolated settlements, towns, and cities: deserts: sea
oasts and islands: agricultural fields. Arctic ice floes: and the highest

mountains. It is one of the most widespread naturally occurring birds in the
vorld.

Open subarctic, largely coniferous forest and scrub, on dry, rocky, or damp
ubsirates; level or steeply sloped: avoids dense forest: occurs on rundra and

above limbcrlinc only where shrubby deciduous and sometimes coniferous
cgeution occurs in hollows and sheltered places. Nests are built on loose
bundatioa of small twigs laid across adjacent branches out from trunk of
mall spruce or in crotch of alder or willow. Forages in trees or on the

RTOund.
Occupies thick vegetation in wide range of habitats from wetlands to prairie
o pine forest. Nests just above ground or over water, in weeds, reeds,

ctttails. rules, grass tussocks, brier bushes, and similar situations: often at
ttsc of shrub or sapling, sometimes higher in weeds or shrubs up to about 1

m.

'Jest in dense deciduous and coniferous forest cover, often in draws or
riparian areas. They hunt in these areas or in adjacent open country

Toouiess. shade, and nest sites' arc requisites, end this species, from Alberta
to n. Mexico, "invariably associated with water courses, and thus openings, i
the limber. Has been know to nest in rocky outcroppings near water, in
natural nest cavities in live trees (quaking aspen, Douglas fir), tree stumps.
and about mountain cabins.

Occurs acrou the continent from northern Alaska south to northern Mexico.
Conspicuous ground-foraging (locks arc often found in suburbs (especially a
feeders), at edges of parks and similar landscaped areas, around farms, and
along rural roadsides uid stream edges. Most often in small cavity on slopin
hank or rock face, under protruding rock, among roots (especially on vcrtica
surface of root ball of large trees topple by wind), and in sloping road cut
[especially if overhung by grass or other vegetation).

Occurs across the continent from northern Alaska south to northern Mexico.
Conspicuous ground-foraging flocks are often found in suburbs (especially a
feeders), at edges of parkland similar landscaped areas, around farms, and
along rural roadsides and stream edges. Nest lite highly variable. Most often
in small cavity on sloping bonk or rock face, under protruding rock, among
roots (especially on vertical surface of root ball of large trees topple by wind
and in sloping road cut (especially if overhung by grass or other vegetation).

Open riparian and deciduous woodlands throughout its entire range. Also use
wooden human-made structures in urban areas. Nesu mostly in hole dug by
both sexes in dead stub of tree, also in live tree (especially dead pan).
fcnccposts: 1-15 m above ground.
Open coniferous forest, mountain chaparral, aspen groves, streamsidc willon
thickets ud brushy open areas. In MT. Nests were in small bush crotches:
the average nest height wai 5 fee

Winter m high elevations in conifer stands. In early spring, they descend to
lower altitudes, where they picfcr forest edges uid openings

Shallow lakes and ponds with vegetation and macro invertebrate communili
rarely on ponds w ilh fish. They prefer saline habitats at all seasons, allowing
them to escape fish predators and have an abundant of invertebrates.

Feeding

Guild

Omnivore

nvertivorc

nvcrtivorc

ramivore

Invertivorc

Dmnivore

Omnivore

lovcrtivore.
Frughore

Aerial
Invcnivore

Omnivore

quatic

Food

)ivertc diet includes arthropods (even scorpions),
amphibians, reptiles, birds (adulu. chicks, and
ggs). small mammals, carrion, grains, buds, and
icrrics.

Very email seeds and other plant material
hroughout the year Also arthropods, particularly ii
ummcr when feeding young

Lots various small invertebrates obtained among
ow plants

Small to medium-sized birds comprise most of the
diet of Cooper1 J hawks, although they also em smal
mammal!

•ccds almost exclusively on insects caught in the ai
or gleaned from foliage of trees end shrubs.

Seeds and arthropods: occasionally fruit and waste
grain in agricultural fields Most food obtained from
ground and leaf litter

Seeds and arthropods: occasionally fruit and waste
grain in agricultural fields. Most food obtained from
ground and leaf litter

Insects, including adults, larvae, pupae, and eggs,
obtained from bark of trees: also eats berries and

aerial forager - o sit and wait predator. It eats flytnj
insects, occasionally pounces on prey on the grount

In winter they cut mainly conifer needles. In suram
they eai a mixed diet of insects, green plants and
berries. The young cat mainly insects

large variety of aquatic prey, mainly invertebrates,
small crusiauons. insects, and less often small fish.
mollusks. amphibians.

Migration

Non Migratory

Migratory

Migratory

Migratory

Migratory

Migratory

NA

Non Migratory

Migratory

Altiiuduul

Migratory

Longevity

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Size

689-1. 625 g.

13 g

10 g

529 g

NA

28

NA

27 8

10 g

msg

297 g

Home Range

Home range size of breeding
birds reported ai 0.2-4 4, 6 6.
9.4 and 40.5 sqkm.

move up to 20 km while
braging

NA

3.2 km from nest

NA

Territory sizes form of 1.7 to
. acres

NA

NA

NA

Brood movement in summer is
generally less than 0.5 mile

NA

EJ 09

G5

G5

G5

G5

G5

G5

G5

G5

G5

05

i
v\

S5

S5N

SSB

S4B

S5

SSB

SNR

SS

SSB

SS

SSB

Observations hi
Lincoln, Co.,

$i

o

991

990

992

1991

1993

1991

1994

199

1993

1977

1993

t> §

S K

2006

1990

2006

2005

2004

2006

2000

2004

2005

2006

1995

.

592

3

37

11

22

1977

11

43

316

21

4
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Common Name
(Genus/species)

Eastern Kingbird

(Tyrannus tynuimu J

European Starling

Slurnus itilgarix )

Evening Grosbeak
fCocciJthrtnutL's
veiperttmis )

Flammulatcd Owl (Ona
flammcolta )

Fox Sparrow
(Passrrcllailiaca]

Golden Eagle Wqmla

clitysacios )

Golden-crowned Kinglet

*

Gra> Catbir

* c

Habitat Group

Forcing

Aerial

Ground

Arboreal

Ground

Ground

Riparian

Carnivore

Arboreal

Shrub

Neitinf

NA

Ground/Art
oreal

Arboreal

Arboreal

NA

Riparian

Arboreal/a
ills

Arboreal

Shrub

General HabiUl Description

Open cmuonmcnu along forest edges and fields. Also orchards and (caiterei

Bxouc ipccies Non-Mauve. Owing 10 their close association with man and
behavioral pluticitv. darling inhabit • wide vanciy of areas if a few crucial
teedi are met. They forage in open country on thon. mown, or grazed fields
abundantly avtilabk in urban as well as agricultural areas. These areas also
provide the necessary food resources, nesting cavities, and water Nests can
x Tound virtually anywhere a ca\ it) can be found Preferred sites include
a\ iry-like openings in buildings, nest-bom, cavities usurped from
woodpeckers, and natural cavities in trees Found occasional!) n ithout a
ca\ ity in dense vegetation in trees or on the ground.

Common in mixed-corn fcr and spruce-fir forests, less common in pure-oak,
pincai. Coscadian. pondcrosa pine and aspen forests. Less closely ucd to
coniferous tree species than oilier earduchnes-also uses deciduous species foi
nesting and food Nests prim only in trees but also in shrubs, a spare
structure, shaped like flattened saucer

Associated wnh mature and old-growth xcric pondcrosa pinc/Douglas-fir
Hands and in landscapes with highci proportions of suitable forcsi and forest
ivith low to moderate canopy closure. They are absent from warm and humid
pine forests and mesic pondrrosa pme/Dou gins-fir. Most often nests in on
abandoned tree cavity mode by Plicated Woodpecker , flicker, sapsucker or
other large primary cavity nestcr. at heights from 1 to 10 raciers

Areas of thick cover, usually around forest edges and bruiliy woodland edge
Also found in grown-up fields, cut-over woodland, and scrubby woods.

Ncji density was highest in saline lowlands, followed by dense nesting com
panspots. and silly/ shallow clay. Nest success WAS highest in saline lowland:
then clay, panspou, silty sites and dense cover

Nesi on cliff j and in large trees (occasionally on power poles), and hunt over
pratric and open woodlands.

Ncsu in forests with closed or open canopies, edges of clearings, or near

Throughout range found in dense shrubs or vine tangles: most abundant in
shnib-sapling-£tagc succcssional hobilnu. Also found in forest edges and
clearings, roadsides, fcnccrows. abandoned farmland and home sites, pine
plantations, streamsidcs. and some residential areas. Uncommon in areas
dominated fav conifers.

Feeding
Guild

Aerial

DmmvoTC

Dinnivorc

Invcnivorc

Omnivorc

Herbivore

Carnivore

Invcnivorc

Dmnivorc

FoW

Eats mainly uuecis obtained by flycaichinj from
>erch. also eats icedi and small fruits, and may pick
food from ground or water surface

Extremely diverse diet that variet geographically,
with the age of mdmduaU, and with season.
Generally nill eal in\trtebral« when available.
TiaU and berries, gnuis and certain iceds during
other times of the yeai Most foraging time is spent
in open areas wiih short tegeuuon.

[n%ertcbruLcs, especially spruce buduorm and other
anoe: wide varictv of email fruits and seeds.

especially maples

Hunt at night and eat nocturnal arthropods. Feeds
on various insects (e.g.. moths, beetles.
&rasslioppers. crickets, caterpillars.

Forages on the ground for seeds (e.g., unomvccd.
ragweed). Also cats berries (e.g., blueberries,
elderberries) grapes and other fniiis. Diet consists
mainly of insects. Other food sources include seeds.
fruit and plant matter.

Mainly of submerged aquatic vegiuuion, seeds and
aquatic invcrtibrates.

Primarily jackrnbbiu. ground squirrels, and carrion
(dead animals). They occasionally prey on deer and
antelope (mostly fawns), waterfowl, grouse.
weasels, skunks, and other animals.

Feeds primarily on insccu and their eggs (e.g.. bark
beetles, scale insects, nphids). Also drinks tree cap
and eats some fruit and seeds (rare). Young ore fed
various insects and other small arthropods and
sometimes small snails

Main foods taken include insects and smalt fmili

Micnrtiw

Migratory

Nan Migratory

Migrator)1

Migratory

Migratory

Migratory

Migrator)'

Migratory

Migratory

Longevity

NA

NA

NA

NA

NA

NA

NA

NA

NA

Siu

40 g

85 g

60 g

47 g

30 e

yooB

4.692 g

6g

"g

Home Ran«e

NA

NA

NA

Territory size about 3.2 sq km

NA

NA

Territory size in several areas
of the western U.S. averaged

Territory si/.c in northern
Minnesota was 2. 1-6.2 acres
(mean 4.1 acres)

NA

$»

GS

C5

05

G4

O5

05

05

05

05

1

<n

S5B

SNA

S5

S3B

S5B

S5B

S4

SS

S5B

ObiervMlMU in
Llntola.Co.,

.

s
1991

1991

1992

1992

ITOI

1995

1597

1991

I9W

JI#
2000

2006

2003

2005

2005

2006

2000

2005

2005

\
t

13

18

154

32

192

4

4

818

16
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Common Name
(Genus/species)

uray ay so

Gray Partridge (Perdix
perdix)

Ore

Great Gray Owl (iirfc
nebuloso)

Great Homed Owl
Bubo virgimanta )

Green-w ingcd Teal
(Anas crecca)

Hairy Woodpecker
(Picoides vtllosia)

Hammond's Rycatchcr
(Empidonax hammondlt '_

Harlequin Duck
(Histnorucia
hislnonicus )

Habitat Group

Foraging

Arboreal

Ground

Ripcnon

Carnivore

Carnivore

Riparian

Arboreal

Aerial

Riparian

Nesting

Arboreal

NA

Riparian

Dead Trees

Arbo l/CI
iflsVCoviiy

Uparian

Arbo real -
Cavity

Arboreal

Riparian

General Habitat Description

A widespread resident of North America1! boreal and sub-alpine coniferous
forests. Ncsls of low to moderate height, often 1 or 2 trees north of north
edge of open bog, road allowance, or other break in the forest.

Exotic ipccies. Non-native. Habitat consists of a mixture of cultivated and
noncultivated land: grasslands interspersed with wheat fields, weed patches,
and brushy cover. Optimum conditions are a coot moderately dry dim mi- an
a mixture of cultivated and noncultivaied land. Grain fields and winter wheat
tubble are also used. Field edges provide escape and winter cover

Nested primarily in cotloowoods in riparian zones, and also in drier.
coniferous sites. Nesting trees are the largest available. Active colonies ore
farther from rivers than inactive colonies. The number of nests in the colonv
corresponded lo the
liitance from roads

Jse lodgepole pine/Douglas-fir in Montana. Habitat is dense coniferous and
uudwood forest, especially pine, spruce, paper birch, poplar, and second-

growth, especially near water. They forage in net meadows, boreal forests
and spruce-tamarack bogs in the far north, and coniferous forest and
meadow! in mounuunoui areas. Nest in ihe tops of large broken-off tree
trunks (especially in the south), in old nests of other large birds (e.g., hawk
nest) (especially in the north), or in debris platforms from dwarf mistletoe.
rcquently near bogs or clearings.

Dccuri from river bottoms to timberline throughout the state.
Nests in stick RCSU mode by other birds, broken-topped snags, hollow trees,
and cliff cavities.

Highest densities in wooded ponds of deciduous parklonds, with additional
breeding in boreal forests, arctic deltas, and mixed prairie regions. Often
inhabits grasslands or sedge meadows with brush thickets or woodlands next
to a marsh or pood. Often inhabits beaver poodi in wooded areas. Ground
nestcr. Ncsls typically in sedge meadows, grasslands, brush thickets, or
woods near a pond. Eggs ore elliptical to subeUiptical.

Primarily a forest bird: widely distributed in regions where mature woodland
prevalent. Also occurs in small woodlots. wooded parks, cemeteries, shaded
residential areas, and other urban areas with mature shade trees, but often
scarce within these habiuts. Cavity ncstcr. In western North America, more
often in large dead stubs or in some areas in aspen with fungal decay.

Inhabits cool forest and woodland, breeding primarily in dense fir, mature
coniferous or mixed forests to near lirnberline. nests were saddled on limbs
mature conifers. 10.5 to 40 feet high.

Inhabit fast moving, low gradient, clear mountain streams. Ovcrttory in
Montana does not appear to affect habitat use

Feeding
Guild

Omnivorc

jrainivore

'iscivore

Carnivore

Carnivore

Omnivare

Omnivore

Aerial
Inverti vare

Aquatic
Invertivarc

Food

Arthropods, berries, carrion, nestling birds, fungi.
Copious sticky salivt from enlarged salivary glands
is used to fasten food items in trees, food that is
used extensively by pairs throughout the winter and
even during other times of the year.

Waste grain is a staple fall and winter food. Weed
seeds and insects are summer food. Feeds primarily
on seeds of wheat, com, barley, oats, smanweeds.
ombs'i quarters, crabgnss. etc. Also eais leaves of

clover, alfalfa, bluegrass, dandelion, etc. Chicks
eed on insects for first few weeks of life.

;eeds mostly in slow moving or calm freshwater.
Eats mostly fish but also amphibians, invertebrates.
eptiles, mammals, and birds.

Small mammals, especially rodents (i.e. voles)
dominate prcv over most of the range. Pocket
gophers also dominate the diet of Great Grey Owls
in North America. They usually forage in open area
where scattered trees or forest margins provide
suitable sites for visual searching.

small to medium-sizcd mammals and birds.

Broad diet. Seeds of sedges, grasses, and aquatic
vegetation: aquatic insects and larvae, molluscs,
crustaceans

Free surface and subsurface arthropods and a
diversity of fruits and seeds. Readily comes to
feeders

Diet consists of insects. The Hammond's Flycatcher
is primarily an aerial forager, capturing most of its
insect diet on the wing. On occasion it may forage
from leaf surfaces or from the ground

95% of the material in droppings in Grand Tcton
National Park consisted of Stoneflies. Mayflies, am
CaddisfUes

Migration

Non Migratory

Nan Migratory

Migratory

Migratory

Non Migratory

Migratory

Migratory

Migratory

Migratory

Longevity

NA

NA

NA

NA

NA

NA

NA

NA

NA

Size

71 g

398 g

2.576

1.298

1.769

364 g

70 g

10 g

687 g

Home Range

NA

n New York, home range size
woi 82-472 ha, did not differ
by season

NA

NA

iome range size varies
seasonally and geographically.
Breeding territories in

southwest Yukon 230-853 ha,
averaging 483 ha:
nonicrritoriol floaters averaged
725 ha

NA

Territory >'zc 0.6-15 hectares:
vanes with habitat quality In
central Ontario, breeding
territories averaged 2.8
icclares, range 2.4 to 3.2 ha

Territory sizes of 1.6 to 3.2
acres in Douglas fir or
odgepole forests in western

Montana

NA

3 a

G5

G5

G5

G5

G5

G5

G5

G5

G4

{
&

S5

SNA

S3S4

S3

S5

S5B

S5

S4B

S2B

Observations in
Lincoln, Co.,

„
5

991

981

2000

1992

1986

1991

1992

1972

*1
S A

2006

2006

2000

2005

2005

2005

2006

2005

a
r.

328

2

36

5

10

6

237

355

76
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Common Name
(Genui/spccfts)

Harris's Sparrow
(Zonotrichta tjutrvla )

Hermit Thrush
fCalharus gutt&us )

Icrruig Gull (Lcrnu
argen(alia )

(Carduetlfhomtmanni

iooded Merganser
Lophodytes cttcullattis)

horned Grebe
Podiceps auriius)

rlamcd Lark
(Ertimophila alptslns )

House Finch
(Carpodacus mrxicaniu ]

HibttM Croup

FM-niifll

Ground

hound

lipanan

Ground

(iparinn

Uparian

Ground

Ground

Ground

Nattac

Ground

NA

tiparuin

Ground

Riparian

Uparion

Ground -
Cavity

NA

Arboreal

GcMnri HaMUt DMcripttv

dKiduowircciiHlriirubt. Feed* prawity oo UN around, icniciuaf Md
kicktat «w*y ground litter with tu feet, fanitl 1m frea^emry u»a»|
branciMi of trail. Nesu are located oa the tround, typically uadcraihrub
thai u oft top of. or «en to, • hammock May abo b* located bnwalh rock or
urf overhaa|i. la NorUme* Tcrriioriu. moA neiU aK concealed amid dwai

birch, alder, ipruce, and Labrador let. Nes* entrances arc often oriented to tfa<
soulbcail, opposite the direction of nrevailiaf storms

Spcciei prefers interior forest edges such 01 margins of ponds and edge* of
meadowi in forested areii

Mainly islands and areas around water. Sometimes found in rocky or candy
cliffs; ocanoaally on rooftop! near naicr.

)pen forest and scrub, extending farther onto tundra than Common Redpoll.
tut sull requiring shrub, al least in iliclicrcd hollows: substrate damp or dry.
During migration and in winter, often joins \> ith Common Redpolls. Occurs

open woodland and shrub, along field edges and neck patches and in towns
and villages. Nest sites similar to Common Redpoll but may be closer to
tatcr. often over shallow Mater: in nillons, alder, spruce, tamarack, birch.
Where otherwise suitable sites unavailable, nuts in cavities in dnflwood.

ioodcd Mergansers ore generally found in nvcr areas bounded by uoodi am
supporting good fish populations associated with clear water

Breeding Range is on shallow freshwater ponds an marshct with beds of
emcrgcni vegetation, especially sedges, rushes and cattails. In spring and fall
the Homed Grebe it mainly on large sized bodies of water, including riven
and small lakes. The nomine nest is usually concealed in the vegetation.

Open, gerally barren country; avoids forests. Prefer* bare ground to grasses
taller than a few cm. May nest on marshy coil but generally prefers,
throughout its range, bare ground such ai plotted or fall-planted fields. Digs
ncn cavity or may use a natural depression. Food obtained from ground.

A common backyard bird throughout most of the coniiuguous United States.
In iu native west, this species occupies a wide range of open or semi-open
liabiuu from undisturbed desert to highly urbanized areas. In the east, it is
rarely found far from urban or suburban areas.

Exotic, Non-Native. Breeding habitat is mostly associated with human
modified environments such as farms, and residential and urban areas. Absc
from extensive woodlands, forests, grasslands, and deceits. Nest often in
enclosed ipaces. IT they nest in ueel the nest usually is o globular structure
with a side entrance and may share a wall v. ith a neighboring n«L

Fwd«i
G«M

Ommvorc

Omnivore

Scavenger

Jcrbivorc

Aquatic
nvcrtivore

Aquatic
nvcrtivore

Grain ivore

Grainjvorc

r«*4

Diet consists of tecdi, fruiu, arthropod*, aod youig
conifer needles.

During breeding diet consists moaUy of animal
mtucr, especially insects and other small
invertebrates. During migration and winter, diet
upplemenled by wide variety of fruits. Forages
rom f/Qund.

Diet consists of marine invertebrates, fishes, insects
other seabirds, and adulu. eggs, and young of
congeners. Feeds opportunistically mostly on
•arioiu animals and garbage. Often a scavenger

around bays and harbors.

Small seeds of various trees, shrubs, weeds and
grasses, along with other plant puts, supplemented
with invertebrates in cummer

tlain foods taken are primarily aquatic insects, fish,
and crustaceans (particularly crayfish).

Aquatic arthropods in the summer. A fish and
crustaceans in winter, especially omphipods,
crayfish, and porychneles.

ji winter, mostly seeds. During the breeding season
adults cat mostly seeds but feed insects to their
young. Adults take more insects during the spring
and fall than at other times, perhaps to compensate
'or the energetic demands of breeding and molt

In all seasons. 97% of diet is vegetable matter
including buds, seeds, and fruits. Primary weed
seeds eaten include Nona thistle, block mustard,
wild mustard. Amaranth, knomccd and turkey
mullen, plus some 21 additional seed varieties. In
!atc cummer it will cat fruits.

Have been known to eat livestock feed. Grains, wee
seeds, relatively few insects. Urban birds eat
commercial birdseed.

Migration

Migratory

Non Migrator)

Migratory-

Migrator)'

Migratory

Migratory

Migratory

Non Migratory

Non Migratory

Loafevity

onceM I lyr
Smo

NA

Adult
ilumagc in 4

y

NA

Fir si breed
at 2 yr

NA

NA

NA

NA

Size

39 g

31 8

1226 g

13 g

680 g

433 g

32 g

21 8

28 g

HoBttRa«ee

[crriloncs averaffd 2 hectare*
butbirrfi foraged up to 500

T rrit c s o f 5 l t o 5 6
acres in Douglas fir or
odgepok pine forcsu in

NA

NA

NA

NA

Territory size varies with
habitat and population density;
ranges from means of 3.5 ha in
higher latitude heath, 1 .6 ha in
(he agricultural Midwest to a
range of 0.3-1 4 ha in Colorado
shorsignus prairie

NA

NA

b

C3

as

G3

G)

OS

G5

G5

G5

G3

!
1

SNA

SSB

SNA

SNA

MB

S4

S5

S3

SNA

ObinvMfeui in
Lincoln, Co.,

|

991

1995

2006

1995

1995

II

2005

1995

2006

1998

2003

i
2

355

3

2

3

2

2

2

4
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Common Name
(Genus/species)

8°°) )

ecr ( am nus
•oaena

.ark Sparrow
Chondestes

grnmmacta )

.
_ ' ' "" mE

i * i

.cost Flycatcher
\Lmpidanax minimus)

-csser Scaup (Aythya
ajfmu)

Lewis's Woodpecker
[Mclanerpei lewis)

Lincoln's Sparrow
(Meleupiza lincolni i)

Long-cared Owl <,4siQ
at us)

MacGillivray's Warbler
(Oporornis tolmtct )

Habitat Group

Foraging

°

Ground

Ground

Ground

Aerial

Riparian

Aerial

Ground

Carnivore

EUpari on-
Ground

Nesting

Cavily

Ground

Ground/Art
orcal/Cavity

NA

Ground

Arboreal

Ground

Arboreal

Shrub

General Habitat Description
Affinity for open, shrubby woodlands, mimicked so well by small town and
suburban backyards and city parks-, has a preference fox human-made 'bird
houses" . Neiu usually in cavities (natural, abandoned woodpccler holes.
bird boxes, and within various human artifacts). Male stuns se\erol ncsu.
emale finishei nest

Frequents open areas, especially sandbars. mudflats, heavily grazed pasture*.
and such human-modified habitau as cultivated fields, athletic fields, airport
golf courses, graveled or broken-asphalt parking lots, and graveled rooftops

Widespread in open habitau such as shrub-steppe, pinion-juniper edges,
irasslands. roadsides, farmland!, and pasture). Neils on bare ground, in

hollow depression, or in shrub or tree up to 2.7] m from ground. May use
unusual nesl sites such a* a natural cavity of a dead tree. Ncsi either on the
ground or close to (be ground (within 4 mcirn) in woody vegetation

Arid brushy areas in canyons, riparian thickets, chaparral and open
woodland, in migration and winter also in open giaisy and weedy areas Nest
in imall trees, shrubs, or vines. 0.3-3 m above ground

Semi-open, second-growth, and mature deciduous and mixed woods:
occasionally conifer groves, bums, swamp and bog edges, orchards, and
shrubby fields. Oflcn found near open spaces cuch as forest clearings and
edges, water, roads, and cottage clearings. Ncsi is a neat compact cup.
generally not protected or only partially protected by surrounding vegetation

a the Bozeman area, habitat a generally restricted to lakes and ponds.
Throughout fall and winter this species forms large flocks on rivers, lakes,
and large wetlands. Pain and broods typically associated with fresh to
moderately brackish, seasonal and semipermanent wetlands and lakes with
emergent vegetation such as bulrush, cattail and nver bulrush . builds nest o
the ground near or over water, as well as in uplands

3ccur in fiver bottom woods and forest edge habitats. Nest in a natural
cavity, abandoned northern flicker hole, or previously used cavity. 1-52
raclcn above ground. Sometimes will excavate a new cavity in a loft snag
(standing dead tree), dead branch of a living tree, or rotting utility pole

Found mainly in boggy, willow, sedge, and moss-dominated habitats,
lanicularly where shrub cover is dense. At lower elevations, also prefers
mesic willow shrubs, but can be found in mixed deciduous ivood groves sue
as aspen and cottonwoods. Nests on the ground, most often inside o low
willow shrub or mountain birch that also contains fairly dense sedge cover.

Most often observed in hedgerows, woody draws, and juniper thickets.
although they do occur within the forest edge. They are predominantly open
country hunters: however, they arc seldom seen because of their nocturnal
liabits. Nesis in a stick nest built by other raptors, magpies, crows, or ravens

Commonly found in riparian habiut and clcarcuut of northern coniferous
forests along the Rocky Mountains. Forages along streams or in dense secon
growth. Commonly found in deciduous, shrubby riparian habitats. Usually
ncsu low. 0.6-1.3 mclen above ground, in bushes, saplings, clump of ferns.
etc.

Feeding
Guild

nvertivore

nvertivore

Omnivore

Omnivore

Aerial
nvenivore

Aquatic
Inveru'vore

Aenol
Invcrtivore

Omnivore

Carnivore

InverlJvore

Food

Feeds primarily on small, terrestrial invertebrates

tlain foods taken include terrestrial invertebrates.
especially earthworms, grasshoppers, beetles, and
snails: infrequently small vertebrates and seeds

Categorized as a ground-foraging omiuvore during
the breeding season, and a ground-gleaning
jranivore during the nonbneding period. In brecdin
season, eats more insects than iceds. During colder
periods, when insects are less readily available.

reeds on insects (grasshopper, caterpillars, beetles,
ants, etc) and seeds (wild oats, canary grass.
ncedlegrass. etc).

-cedi almost exclusively on insects caught by
hawking from the air or gleaned from foliage of
toecs and shrubs. Fruits and seeds uken

y

vloinly aquatic invertebrates such as insects,
crustaceans, and mollusks. Seeds and vegetative
parts of aquatic plants ore important in certain areas

Adult emergent insects (e.g., ants, beetles, flies,
grasshoppers, tent caterpillars, mayflies) in summer
and ripe fruit and nuts in fall and winter. They are
opportunistic and may respond to insect outbreaks
and grasshopper swarms by increasing breeding
densities.

Winter: small seeds, terrestrial invertebrates when
available. Occasionally uses feeders. Breeding
season: mostly arthropods, also small seeds when
available. Forages on ground under grass and brush

Depends heavily on small rodents.

Main food is insects. Feeds on or just above the
ground.

Migration

Migratory

Migratory

Migratory

Migratory

Migratory

Migratory

Migratory

Migratory

Migratory

Migratory

Longevity

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Size

IU

101 g

29g

16g

l O g

850 g

H6g

I7g

279 g

lOg

Home Range

NA

NA

Territories around immediate
nest site (Martin and Parrish
2000). 66-248 sq. m in extent

NA

NA

NA

NA

Breeding territory about 0.4 ha

remained in an area about 100-

NA

!|3<J

G5

G;

G3

us

G!

G5

G4

05

G5

C3

*
&

S5B

S5B

SSB

SiB

SSB

S5B

S2B

SSB

S3

S3B

Observations in
Lincoln, Co.,

,

3

1992

1992

2004

1991

1994

1993

199

1992

2003

199

.

35 K

1998

2007

2004

2006

1998

1995

1995

1998

2003

2005

1

g.

16

17

2

35

1}

4

8

10

3

488
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Common Name
(Genus/specie*)

Mallard (Anns
plaiyrhyrtchot )

(Ctslothonu palustns )

Merlin (fatcv
columbarius)

. . _. .

(Sialifl cvrrucoldfS )

Mountain Chickadee
(Poectle gambalt)

Mourning Dove
(Ztnaida macroura )

Myrtle Warbler
(Dcndroica corwtata
aiidiiboni )

Nashville Warbler
(Kfrmrvord niflcapltta)

kw
a em

Habitat Group

Rjpanan

Riparian

CamiMsrc

Ground

Shrub

Ground

NA

Ground/ Arbo
real

Ground

Netting

Rjpanan

Ripanan

Arboreal

Arboreal

Ground/ Arb
orcal

Ground

NA

Ground

Arboreal

General HaWtat DeKription

In North America, lhe Mallard is ue most abundant duck species. Its success
in the mid reflects its adaptability to varied habitats, m bardincn in cold
climates, and toktance of human activities. Usual ne* file u in uptaodc cio*
to wsier. Netu in wide variety of situations with dens* cover, including
grasslands, marshes, bogs, riverine floodplains, diket, roadside dilcbei.
pastures, cropland, snnibiand, fence linea, rock pilct, forests, and fn|meou
of cover around farmsteads

Freshwater and brackish marshes in collatls, Uile, bulruib. and reeds. Nests ir
marsh vegetation; female finishes one of several oeits started by male, male
ma> continue to build nests even after female begins incubation. Nesting
success ma> be greatest in marshes with relatively dense vegetation and dec;
water

Breeding pairs in eastern Montana utoally use sparse conifer stands adjacent
to prairie babitau. but sometimes use shclierbclts and nvcr bottom forests. In
western Montana, they use open stands of conifers and river bottom forests.
Merlins sometimes nest in urban areas

Subalpine meadows, grasslands, shrub-steppe, savanna, and pinyan-juniper
woodland, in south usually ai elevations above 1500m, In winter and
migration also inhabits desert, brushy areas and agricultural lands. Nests are
twill in natural tree cjviucs, or abandoned woodpecker boles. May also use
bird box. old swallow's nest, rock crevice, or old mammal burrow.

Year round resident of montane coniferous forests of v, est North America,
primarily in areas dominated by pine, spruce-fir and pinon juniper. Occurs in
mixed coniferous-deciduous forests. Nests in a natural tree cavity,
woodpecker hole, hole in the ground, or under a rock in a bank. Nest height
usually is low, bul raav be UD to 25 m.

tremendous adaptability Generally shuns deep woods or extensive forest one
selects more open woodlands and edges between forest and prairie biontes fo
nesting. Human alteration of original vegetations is generally beneficial for
this species, with creation of opening in extensive forest and plowing of
grasslands far cereal-grain production. Additional habitat created with
planting of trees and shrubs in cities, towns, and suburbs. Nests primarily at
woodland or grasltmd edge, usually in trcei but readily on ground in abscnci
of suitable trees or shrubs.

NA

Forest-bordered bogs, second growth, open deciduous and coniferous
woodland, forest edge and undergrowth, cutovcr or burned areas; in migralio
and winter in various woodland, scrub, and thicket habitats. Ncsu on ground
at base of bush, small tree, sapling, or clump of grass, or in hollow in mass.

A common, primarily ground-foraging woodpecker that occurs in most
wooded regions of North America. Prefers forest edge and open woodlands.
Ycllow-dinftcd Flickers reported nesting in most tree species in the wide
range of woodlands it inhabits. Red-shafted Flickers arc particularly commoi
in quaking aspen stands and coitonwoods in riparian woodlands and in bumc
woodlands. Cavities excavated by flickers are used by many ipccics of
secondary cavity users.

Feeding
Guild

Omnivore

[nvenivorc

Carnivore

.

mnivorc

Invcnivore

Grainivorc

NA

Invcnivore

Invcrtivorc

Food

Very flexibk in food choice, diet composition
depends on stage of annual cycle, hydrologies!
conditions, invertebrate behavior, and crop-

Eats mainly insects and other invertebrates

Bulk of diet usually consists of small to medium-
sized birds, often flocking species. Large flying
injects (e.g.. dngonflies) may be important for
young learning (o hunt. Also eats toads, reptiles, ant
mam ma Is

Insectivorous. Feeds on beetles, ants, bees, wasps.
calerpilttn, grasshoppers, etc. Also consumes some
berries and grapes seasonally. Hovers and drops to
ground while foraging or darts out from a low perch
to catch prey.

Insects during worm seasons augmented with
spidcn. Conifer seeds during cool seasons.

Mostly seeds (99%). Insignificant amounts of
animal mailer and green forage may be acquired
incidentally. Principal food items vary by region an
immediate locale. Feeds almost entirely on ground

NA

Eau insects; forages from ground to ircctop. bul
mainly low in trees and thickets ol edge of forest

Insects, primarily ants; fruits and seeds, especially
in winter. Feeds on the ground or catches insects in
lhe air.

Migration

Migratory

Migratory

Migratory

Migratory

Non Migratory

Migratory

NA

Migratory

Migratory

Longevity

NA

NA

NA

NA

NA

NA

NA

NA

NA

Sb*

1.082 g

J 2 g

2446

28 g

I 2 g

123 g

NA

9g

142 g

Horn* Range

NA

NA

NA

NA

Mean territory size 1.5 ha in
Arizona;

Average home range in
Missouri was 3200 ha, but
most activity was within 1 .6
kilometers

NA

NA

NA

li
G5

05

O5

OS

G5

05

5

05

05

J

1

55

S5B

S4

S5B

S5

S5B

S5B

S5B

S5

ObienrMiMuin
Lincoln. Co,

J

1977

1991

ITO]

1991

1993

1994

1991

1991

il
2006

2006

2006

2006

2006

2000

2005

2006

1

34

7

3

147

875

14

10

58

572
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Common Name
(Genus/species)

Northern Flicker (Red-
shafted ) (Colapta
aiiraiiu cafer )

4arthern Goshawk
Accipiler gentilts )

Northern Pintail (Anas
actua)

Northern Pygmy-owl
Glauctdium gnoma )

Northern Rough-winged
Swallow
(StetgiJepterji
strripcnrus )

Northern Saw-whet Owl
(Aegotnu acadicus )

Olive-sided Flycatcher
Conlopta cooperi )

Orange-crowned Wirfalc
(Yermivora cclata)

Pileated Woodpetker
(Dryofopia piteatiu )

Pine Grosbeak
(Pimcola enuclentor)

Habitat Group

Foraging

Ground

Upariin

Carnivore

Aerial

Cimivore

Aerial

Arboreal

Arboreal

Arboreal

Nesting

Arboreal

-

Ground

Arboreal

Ground

Ground

Arboreal

NA

General Habitat Description

A common, primarily ground-foraging woodpecker thai occurs in most
voodcd regions of North America. Prefers forest edge and open woodlands,
'ellow -shafted Flickers reported nesting in most tree species in the wide

range of woodlands it inhabits. Red-shafted Flickers arc particularly commoi
m quaking aspen Hands and collonwaods in riparian woodlands and in bume
voodlands. Cavities excavated by flickers are used by many species of
secondary cavity users.

ioshawks in Montana tend to nest predominate!)- in mature large-tract
onifer forciis with a nigh canopy cover (69%). relatively steep slope (21%)

and little to sparse undergranih. Nests were constructed on avenge 1 0.9
meters above the ground and were usually located near water (232 m) or a
fearing (85 in)

prefer large lakes . Breeders favor shallow wetlands interspersed throughout
irairie grasslands or arctic tundra. An early foil migrant, the species arrives

on wintering areas beginning in August, after wing molt, often forming large
roosting and feeding flocks on open, shallow wetlands and flooded
agricultural fields

most alien seen in mixed fir Forests, but can be found form river bottoms to
timber line.

.ong-distancc migrant in the U.S. and Canada. Breeding populations from th
ow lands and central interior of Mexico southward are generally sedentary,

though they may make local elcvauonal migrations to coastal areas in winter

Most common in coniferous forests; however, (hey con be found in deciduou
trees along watercourses. Nests in woodpecker holes and possibly natural
cavities.
Generally breeds in the montane and boreal forests in the mountains o
western North America, highly adapted lo the dynamics of a landscape
requently altered by fire. They arc more often associated with post-fire
ubiun than any other major habitat type, but may also be found in other
forest openinp (clear cuts and other disturbed forested habitat), open forests
with a low percentage of canopy cover, and forest edges near natural
meadows, wetlands, or canyons. Nests arc placed most often in conifers
Harrison 1978. 1979). on horizontal limbs from two 10 13 meters from the
ground.
Prefers habitats with shrubs and low vegetation, often m aspen forest or in
riparian or chaparral areas which provide cover for its nest Nests well
concealed, often on or near ground or in small crevices or depression in
ground/rock, along ihady hillside, on slopes or steep bonks, sheltered by
overhanging vegetation. Also found in shrubby bushes, ferns, vines. Nest is
small open CUD.

Laic success tonal stages of coniferous or deciduous forest but also younger
forests ihat have scattered, large dead trees Dead trees provide favored site
in which to excavate nest cavities. Only large- diameter trees have enough
girth to contain nest.

Open coniferous forests of north-western mountain ranges and in coastal and
island rain forests of Alaska and British Columbia. Always most common in
places where forest is open.

Feeding
Guild

nvcrtivore

jimivorc

Grainivore

Carnivore

nvertivore

Carnivore

Invenivore

Invcrtivore

[nvertivore

«_

Food

nsects, primarily ants; fruits and seeds, especially
in winter. Feeds on the ground or catches insects in
he air.

Forage during short flights alternating with brief
prey searches from perches. They also hunt by
lying rapidly along forest edges, across openings,

and through dense vegetation. An opportunistic
hunter. Northern Goshawks prey on a wide variety
of vertebrates and, occasionally, insects. Prey is
taken on the ground, in vegetation, or in the air.

Grain (rice, wheat, com. barley), moist-soil and
aquatic plant seeds, pond weeds, aquatic insects,
crustaceans, and snails

Small birds, mammals, insects, and probably • few
reptiles and amphibians. Small birds may be an
important pan of its diet

lys through air and catches insects (e.g.. flies,
wasps, bees, beetles). Swoops low over open grounc
or water. Occasionally may scavenge on ground.

:ats mainly small mammals sometimes birds and
insects.

lovering or saUying forth, concentrating on prey
available via aerial attack. They generally launch
these aerial attacks from a high, exposed perch atop
a tree or snag. Like others in the frycotching guild,
this bird is a passive searcher, looking for easy to
ind prey, but is also an active pursuer, attacking

prey difficult to capture

Gleans insects from leaves, blossoms, and the tips o
boughs, but also eats some berries and fruit and is
attracted to suet feeders in the winter.

Diet consists primarily of wood-dwelling ants and
beetles that are extracted from down woody maieru
and from standing Live and dead trees. Fruit and
mast of wild nuts when available.

During most of the year 99% of diet is vegetable
matter, especially buds, ceeds and fruits. Feeds
young a diet of mainly insects and spiders often
mixed with vegetable matter

Migration

Migratory

Nan Migratory

Migratory

Non Migratory

Migratory

Non
Migratory /Eleva

lional

Migratory

Migratory

Non-Mignuar>

Migratory

Longevity

NA

Breed at 1-2

yr

NA

NA

NA

NA

NA

NA

9 years

NA

Size

142 g

I l37g

1035 g

73g

16 g

91 g

32 g

9g

308 g

56 g

Home Range

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

) j
G5T

5

O3

G3

OS

05

05

G4

OS

OS

GS

|

SNR
B

S3

S5B

S4

S5B

S4

S3B

S5B

S4

S3

)bservatiom in
Lincoln, Co.,

j

994

924

993

1994

991

1994

1992

1992

1991

1988

i!
2000

2003

2006

2005

2006

2005

2005

2004

2003

2004

£
1

11

133

4

12

18

8

332

608

236

59
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Common Name
(Grmu/ipetitt)

Pine Siskin (Carduebs

Pygmy Nuthatch iSirn
pygmoea)

Red Crossbill <£or;<7

cumrattra )

Red-breasted Nuthatch
Sttta canaderuts )

Rcd-napcd Sapsuckcr
(Sphyrapicus nuchalu )

Red-tailed Hawk fftuieo
/amaiceniu )

Red-winged Blockbird
^gelaius photnict'us )

Ring-billed Gull U^ruj
rfe/mvnrenjii)

Ring-necked Duck
{Aythya collarts )

Habitat Group

For*p"e

jTDund

Arboreal

Arboreal

Arboreal

Arboreal

Arboreal

Carnivore

NA

Uparian

Riparian

Ground

Nwtifii

NA

Arboreal

Arboreal

Arboreal

NA

Arboreal

Aiborcol/Cl
iffs

NA

Riparian

Riparian

NA

General Habitat Dwrfetfe*

Forests and woodland*, parks, gariem and yarn* in lubwfaai arcu: IB
migration and winter in a variety oTwoodhad and ton* habiatt. party ODM
tiluatioos with Kauered tree*, open field*, putaru aod wvanna.

on|-aeedlcd pine forcM - principauy pcnkroH piaei. Ruche* iu tu|hen
densities in mature pine forest* liitto affected by Icjgiag, firewood coUecDoa
and anag removal. A cavity tiefcr. can excavate own cavity, but will UK
voodpecker holes and natural cavities

Coniferous and mixed coniferout-dtctduotu fbreau; alto pine savanna and
pine-oak habitat. In migration and winter my also occur in deciduous forest.
and more open scrubby areas. Netu inconifen, 1.5-23 m above ground..
tmtrd outer end of branch

Prefers forests that have a strong fir and spruce component Miy also bleed
in mi.ied woodland when a strong coniferous component 11 associated with
Icciduous trees such as aspen, oak and poplar. The nesu are open and built

up from a variety of grasses, strips of bark and pine needles.

irecds in deciduous and mixed deciduous-coniferous forest Absent from sit
vhere undcrstory shrubs ore sparse or lacking. Often found near small

openings in forest canopy. Con occur in residential areas, city parks, and
cemeteries where targe trees grow. During spring and fall migration uses a
greater variety of forested tubitauthon during breeding season, but still
irefers deciduous woodland over conifers. Winter range finds them present i
various forested habitats from sea level up 10 3000 m elevation.

nesting in broken-iop larch; optimum habitat is old-growth larch, particularly
near wet areas. Nest cavities made in dead trees or dead portions of live
trees. Pure white, moderately glossy eggs are ovate to elliptical-ovate or
rounded-ovate.

nest in trees and on cliffs, and hunt over grasslands, open woodlands, and
agricultural areas.

Breeds in a variety of wetland and upland habitats. Wetland habitats include
reshwatcr marsh, saltwater marsh, and rice paddies. Upland breeding
habitats commonly include sedge meadows, alfalfa fields and other crop lone
and old fields. Roosu in habitats with dense cover

Spring and fall migration prefers fresh water (Ink", river marshes, reservoirs
trigoiion and agricultural areas). Occurs inland more often than other species
of gulls - near landfill sites, golf courses, farm fields. Winter range mostly or
or near coast. Common around docks, wharves, harbors; scarce in pelagic
waters; inland on reservoirs, lakes, ponds and streams, landfill sites, and
shopping malls in large metropolitan centers.

Freshwater wetlands, especially marshes, fens, and bogs that are general!}
shallow with fringes of Hooded or floating emergent!, predominantly sedges
interspersed with other vegetation and shrubs; also open water zones
vegetated with abundant submerged or floating aquatic plants (Hotunon and
Eberhardl 1993). In the Bozeman area, habitat is restricted to lakes and
oonds.
Rock also found in nonrocky habitats, as long an there c.tiats areas "rich in
crevicei. interstices, passageways, recesses, and nooks and crannies of diver
shapes and sizes"

p -j

&JM

Herbivore

BVCTUVOC

)mjuvote

nvcnivore

nvcrtivore

Herbivore

Carnivore

Omnivore

InvcnJvore

Omnivore

Inverli vore

F«*d

Format* in tree* art on the ground for Kcda (e. t , o
alder, bucket, paw. aupkL taurtk») aod imecti.
Ako cau Howtr bod« <tf elms, dmkc nectar from
eucalypuu MoMoats and sap Iron npwckef • bolei

Feedt ratirdy on weevil* and leaf »d bark beetles,
but also ctl» pine seed. Al feeders, eats tuet «nd

Eats seed*, buds, and insects. Fora|ei in trees; also
picks up seeds from the ground

Eats mainly arboreal arthropods during the breeding
season and a large number of conifer seeds outside

ingwawn.

Consumes mostly insects, particularly caterpillars.
During breeding season most oAen observed
braging in canopy vegetation. Ako cats various

small fruits, most frequently in laic summer and fall
n winter, mostly frugivorous

Sap wells in the bark of noody plants and feed on
sap that appears there. Often drill sap wells in the
xylciti of conifers and aspens. Once the temperature
increase and up begins to flow, iheces birds switch
to phloem wellls in aspen or willow, if available.
JJSCCIB, also bast (inner bark), fruit, and iccdj.

primarily ground squirrels and other small rodents,
jut also feed on a wide variety of other nmmnk Re
tailed hawks often eat snakes, including rattlesnake:

During the nonbreeding season, diet is primarily
plant matter. During breeding icason. diet ii
primarily animal matter with some plant mailer.

fish, insects, conn worms, rodents, and grain.. At
Frcczeoul Lake, iiomoch contents included insects,
oligochnetes, crustaceans, birds and mammals, and
plant material believed to be consumed incidentally
to consuming animals

Moist-coil and aquatic plant seeds and tubers;
aquatic invertebrates

Insects and other arthropods

Miration

Migratory

Non-Migntory

Non-Migraton

Migratory

Migrator>'

Migratory

Migratory

Migratory

Migratory

Migratory

Migratory

L«nftvity

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Sat

..
iu

378

10B

176

NA

1.224 g

..

366s

730 g

I7g

Home Haute

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

5 1

G5

GS

G3

G5

G5

G5

G3

05

G3

G3

G3

i

S3

S4

S3

S3

SSB

S3B

S3B

S3B

SSB

SiB

SSB

Obxrvxioui in
Lincoln, Co,
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1W3

1989

1991

199.1

1992

1989

1993

1991

1992

1991

¥ iII
2006

2004

2004

2003
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2006

2006

2006

2006

2000

2004

,

••

|

1243

11

C92

1724

25

189

73

21

5

9
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Common Name
(Genus/species)

Ruby -crowned Konglel
Regulus calendula )

Ruddy Duck (Oxyura
lamaicensis )

Ruffed Grouse (Bonasa
um e us)

Rufous Hummingbird
(Seiasphonu nifus )

Savannah Sparrow
{Passtmdiu
fanttH'icheruis)

Say's Phoebe (Sayomis
soya)

Sharp-shinned Hawk
(A ccipiler slrtalus )

Solitary Virco (Yireo
tolitaniu )

Song Sparrow
(tftlospiza melodia )

Son (Porzana Carolina)

Spotted Sandpiper
(Aciitu macitlantu )

Habitat Groap

Foraging

Ajborcal

lipnriin

Ground

Riparian

Ground

Aerial

Carnivore

Arboreal

Arboreal

Riparian

Riparian

Nesting

AiboreaJ

Riparian

Aibotnl/Sh

Riparian

Arboreal

NA

NA

NA

NA

Riparian

Riparian

General Habitat Description
In the west, nests in spruce-fir, lodgcpole pice ud Douglas-fir forests. Sprini
and fall migration includes a brood range of habitats: coniferous and
deciduous forests, floodplain forests, willow shrubs, abandoned homesteads i
rangelond, old fields, and suburban yards. Ncsi globular or elongated,
usually pensile but may be placed on limb. In all cases nects protected from
above bv overhanging foliage.

Breeding is usually on overgrown, shallow marshes with abundant emergent
vegetation and some open niter. Non-breeding birds RTC found on large,
generally deeper waters with silty/muddy bottom]

bund in dense, brushy, muted-conifer and deciduous tree co\cr, often along
stream bottoms In the Bozeman area they are mostly in deciduous thickets u
the foothills and mountains; also in riparian areas to the lowest elevation say:
they inhabit the denser cover of mixed conifer and deciduous trees and brush
and are often along stream bellows.

primarily aquatic insects, crustaceans, zooplankton. and other invertebrates.
Typically consumes small amount of aquatic vegetation and seeds. Forage
almost exclusively bv diving but occasionally forage by "skimming" water
surface, straining food from water

widespread and abundant in open habitats throughout North America. Ouririf
the breeding season its persistent buzzy song can be heard in agricultural
field), meadows, marshes, coastal grasslands, and tundra. During spring and
fall migration it can be found in open fields, roadsides, dune vegetation.
coastal marshes, edges of sewage ponds and other ponds in open country.

Open country, prairie ranches, sagebrush plains, badlands, dry barren
foothills, canyons, and borders of deserts

commonly use heavy timber, especially even-aged stands of conifers, but
sometimes hunt in open areas

Mixed coniferous-deciduous woodland, humid montane forest; in migration
and winter ilw in "a variety of wooded habitats, but favon tall woodland
with live oaks and pines in the temperate zone.

Wide range of forest, shrub, and riparian habitats, but limited to those
adjacent to fresh water more often in arid environments

Primarily shallow freshwater emergent wetlands (e.g.. marshes of cattail.
sedge, blue-joint, or bulrush), less frequently in bogs, fens, wet meadows, an
flooded fields, sometimes foraging on open mudflats adjacent to marshy
habitat.
Shores of lakes, ponds, and streams, sometimes in marshes: prefers shores
with rocks, wood, or debris: also mangrove edges in Caribbean. Ncsla near
freshwater in both open and wooded areas, leu frequently in open grassy
areas away from water, on ground in growing herbage or low shrubby
growth, or aROinst log or plant tuft

Feeding
Guild

nvertivorc

Invcrtivore

Omnivorc

Invertivore

Omnivore

Invcrtivore

Carnivores

Invcnivorc

Omnivore

Omnivorc

Aquatic
Invertivore

Food

Winter: spiders and iheir eggs, a variety of insects
and their eggs, psucdoscorpions. small amounts of
fruit, seeds and other vegetable matter. Breeding
season: same as winter except no vegetable matter

primarily aquatic insects, crustaceans, zooplankton.
and other invertebrates. Typically consumes small
amount of aquatic vegetation and seeds. Forage
almost exclusively by diving but occasionally forag
ly "skimming" water surface, straining food from
water

In winter deciduous tree buds and shrubs. In
summer, a mixed diet of insects, green plants and
jerries, with young birds eating primarily insect

primarily aquatic insects, crustaceani, zooplaaktaa.
and other invertebrates. Typically consumes small
amount of aquatic vegetation and icedj. Forage
almost exclusively by diving but occasionally forag
by 'skimming' water surface, straining food from
water

The main foods-token in winter include small seeds
fruits, and insects when available. During breeding
season they eat adult insects, lonal insects, insect
eggs, small spiders, millipedes, isopods. amphipods
decapods, mites, small mollusks, feeds, and fruits.

Primarily flying or terrestrial insects, most
frequently wild bees and wasps but also flies,
beetles, and grasshoppers. Little vegetable matter

almost entirely on songbirds, although they
occasionally take small nummals and insects

Eats mostly insecu. some spiders and small fruits:
forages among foliage and branches of trees and
shrubs. Eats fruits and insects in about equal
proportions
In nonbreeding period, primarily seeds, fruits, and
invertebrates, as available. During breeding,
primarily insects and other small invertebrates; torn
seeds and fruit

Eats molluski. insects, seeds of marsh plants,
duckweed

Eats mainly small invertebrates obtained from
surface or by probing along shores or some distance
inland if insects are abundant there

Migration

Migratory

Migratory

Migratory

Migratory

Migratory

Migratory

Non-Mi gratoo1

Migratory

Migratory

Migratory

Migratory

Longevity

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Size

7g

590 g

NA

3g

25 g

21 g

174 g

17g

21 g

NA

40 g

Home Range

NA

NA

NA

NA

' all
f ̂ 'ooj'loT 25 hectare8111*

'

NA

NA

NA

NA

NA

NA

u a

G5

G3

G5

G3

G5

G5

G5

G5

G5

G5

G5

1
M

SSB

SSB

S3

SSB

SSB

SSB

S4B

SNR

SSB

SSB

SSB

Observations in
Lincoln, Co,
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1992
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1991
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,
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2006
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2006
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£
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4
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Common Name
(Ctntn/lpcria)

iponed Tc*whec ffipilo
Moculattu )

Spruce Grouse
Falciptnnis canadinsis )

Stcller's Jay
Cyanocnta stfller \)

Swainson's Thrush

Vermivora peregnna)

Townscnd's Soliuirc
(Myadestes townsendi)

( e c )

Tree Swallow
(Tacfycrneta bteolor)

Turkey Vulture
(Cailiarta aura )

Habitat Group

F.r.jta,

Ground

jfound

Ground

Arboreal

Arboreal

Ground

Arboreal

Aerial

Carnivore

Nesting

NA

NA

Arboreal

Arboreal

Arboreal

Ground

Arboreal

Arboreal

Cliffs

General Habitat Descrlplion

Uses a wide variety of shrubby habitats characterized by deep litter and
iimus on ground, and sheltering vegetation overhead. Undergrowth of open
voodland. forest edge, second growth, brushy areas, chaparral, riparian

Uuckcu. woodland

dense forcft types such as alpine fir. Engelmuui spruce, or lodjepole pine.
Winter home ranges nonheui of Miscoula are on end by Douglas fir,
Kwdcrosi pice, lodgepok pine and larch. Douglas fir provided the most
important cover: the overage size being 24. 1 hecuus

Coniferous and nmed coniferous-deciduous forest, open woodland, orchards
and gardens including humid coniferous forest in mv. North America
iabilualn readily to humans and is well known at feeders, picnic areas, and
campgrounds. Nests typically placed on horizontal branches close to trunk,
often close to top of tree When nesting close to human habitation, frequent!}
nests close to a window, building, or path, above ground in bushes or trees.

Coniferous and mixed coniferous-deciduous forest, open woodland, orchards
and gardens including humid coniferous forest in nw. North America,
rinbituates readily to humans and is well known at feeders, picnic areas, and
campgrounds. Nests usually in small tree, close to trunk, often 2 ro or less
above ground: often in conifer, sometimes deciduous tree or shrub.

Openings of northern woodland, edges of dense spruce forests, cleared balsai
tamarack bogs, grassy places of open aspen and pines, older and wiUow
thickets, open deciduous second growth. In migration and winter generally ii
single species flocks in tops of trees of various woodland types-noi typically
in continuous mature forest: in winter prefers semi-open, second growth,
colTee plantations, gardens. Nests in hollow of moss in bog. or on higher lev<
ground or hillside, in thickets or in open at base of gross or shrub

Open woodland, pinyon-junipcr association, chaparral, desert and riparian
woodland nest sites were in embanks and 2 were in open woodlands

Tall coniferous and mixed coniferous-deciduous forest at various elevations.
Prom wci coastal forest at sea level to dry subnlpine forest. Most abundant in
unloggcd, old-growth forest, but also common in late successional stages.
Uncommon in logged forest. Appears to prefer conifers: may nest 2.7-4.5 m
above ground, maybe higher

Open fields, meadows, marshes, beaver ponds, lakcshorcs and other wetland
margins. Uses trees only for nesting and occasional roosting.

Turkey vultures forage in a variety of habitats, including grasslands.
badlands, open woodlands, and farmlands. Nesting in the northern Rockies i
usually done on cliff ledges under overhangs, or in rock crevices, often in
river valleys

GuOd

nvenivore

ierbivore

)mnivore

Omnivore

Invcrtivore

Invcnivorc

Invertivore

[nvenivore

Camivorc

Ft«d
Foraces on ihe ground beneath shrub* and
undergrowth, using a two-footed scrMcbing
raaneiver to fiad food among kwte debris. Eau
various invertebrates, seedi, small fruits, tome sraal

Conifer needles Ouch, ponderua pine, lodgcpole
pine) were the main food in late tall through early
spring. In summer, herbaceous vegetation and
insects were utilized.

^onmmci wide variety of animal and plant food
including arthropods, nuts, seeds, berries, fruits,
small vertebrates, and eggt and young of smaller
>irds. At feeders, picnic areas and campgrounds,

consumes wide variety of foods such as suel.
sunflower seeds, peanuts, meat, cheese, bread, and
cookies

Berries and insects. Breeding and spring migrating
jopulauons tend to be insectivorous: fall migrating
and wintering populations more frugivorous

£ais insects and spiders, seeds, fruit juices: forages
over terminal twigs and leaves of trees and in dense
patches of weeds

In Missoulo. insects were the primary summer food
obtained primarily by ground prcdalion. Rocky
Mountain juniper cones were the primary food
during late winter. Feeds on insects (e.g..
caterpillars, beetles, wasps, ants, bugs) and fruit
(e.g.. juniper berries, and berries of rase, cedar
mistletoe, madrono): also pine seeds. Flics out from
a perch and catches insects in the air.

insects. Honeydew excreted by scale insects in low-
latitude cloud forests. Winter: gleans small insects
and caterpillars in foliage at all heights, occasionalh
hoveri and plucks them from undersides of leaves:
hawks flying insects

Mostly flying insects, though vegetable matter is
eaten during unfavorable weather conditions. Forag
over open water, marshes, ponds, and fields, as wel
as in shrubby habitat.

Carrion is the primary food, but they sometimes
prey on small mammals.

Mifraliwi

Migratory

Migntory

Non Migratory

Non Migratory/

Migratory

Migratory

Non Migratory

Migratory

Migratory

Lmpvily

NA

NA

NA

NA

NA

NA

NA

NA

NA

Sot

42 g

492 g

106 g

23-45 g

10B

M >

9g

20 B

I467g

H«ne RtjlEe

NA

NA

NA

Territory lizci of 1.7 to 3.3

NA

NA

NA

NA

NA

- Im
»
05

05

O5

05

O5

05

05

05

SSB

S4

S5

S5D

B

S5

S5B

SSB

S4B
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Common Name
(Genus/species)

Varied Tlirush (fxoma
naevius )

Vaux's Swift (Chficiura
IYBUI )

Vcery (Cathants
fasccsccns)

csper par

S

Violet-green Swallow
Tachycmeta thalasstna )

Warbling Virco (Virco

Western Bluebird
Stalin ntextcana )

Western Grebe
Accbmopharus

occidentalism

Western Kingbird
(Tynuums vcrticalis)

Western Mcndowlark
(Siuntclla neglccia)

Habitat Group

Foraging

jTound

Aerial

Ground

Ground

Aerial

Ground

Ground

lipanan-
Opportiinisi

Aeriol/Groun
d

Ground

Nesting

Arboreal

Arboreal

Riparian

Ground

Arboreal

Arboreal

Arboreal/
Shrub

Ground

General Habitat Description

Humid coasul and interior montane coniferous forest, deciduous forest with
dense undcratory. and uJl shrubs (especially alder); in migration and winter
also open woodland and chaparral. Usually nests in a email conifer,
omctimcs a deciduous tree. 3-4.5 m above ground

During breeding prefer late stages of coniferous forests and deciduous forest
mixed with coniferous. More common in old-growth forests than in younger
stands. During spring and fall migrations prefer forests raid open areas-, roost
trees and chimneys important as they allow swills to avoid exposure and
conserve body hear Hollow trees arc its fa\mcd nesting and roosting sites.
Nest in hollow trees in the forest: less commonly in chimneys

Generally inhabits damp, deciduous forests Hu a strong preference for
riparian habitats in several regions, including the Great Plains. Prefers
disturbed forest, probably because denser undentory is not found in
undisturbed forests. Breeds in carly-succcuional. damp, deciduous forests.
oAcn nesting near strcamsidc thickets or swamps. Nest arc typically on or
near the ground, most often elevated in or at the base of a bush or small tree.

n central Montana they ncs\ on the ground under big sagebrush, but
concealment of the nest is not greatly important They arc found in areas
where vegetation was short and dense, with a high percentage of cover

Occurs principally in montane coniferous forests Breeding range includes
open deciduous, coniferous, and mixed woodlands. Often perches on wires
and exposed tree branches.

Throughout range, shows a strong association with mature mixed deciduous
woodlands especially along streams, ponds, marshes, and lakes but sometime
in upland areas a\\ ay from wold. Also found in young deciduous stands that
emerge after a cleir-cut. In general, overall habitat structure consists of large
trees with semi-open canopv. Other habiuts include urban parks and gardens
orchards, form fenceiows, campgrounds, deciduous patches in pine forests.
mixed hanfaood forests, and rarely, pure coniferous forests. Usually nests &
end of branch in • deciduous tree, 9-18 m above ground, or 1-3.3 m above
pound, in shrub or orchard me

Ian usually be found in open coniferous and deciduous woodlands, parklike
orests. edge habiuts. burned areas and where moderate amounts of logging
have occurred, provided a sufficient number of larger trees and snags remain
lo provide nest sites and perches. Nests usually found in rotted or previously
excavated cavities in trees and snags, or between trunk and bark.

Lives on fresh water lakes and marshes which hut large areas of open waict
and vegetation around it.

Open and partly open country, especially savanna, agricultural lands, and
areas with scattered trees, also desert.

Most common in native grasslands and pastures, but also in hay and alfalfa
fields, weedy borders of croplands, roadsides, orchards, or other open areas;
occasionally desert grassland. Preference shown for habitats with good grass

Feeding
Guild

)mnivore

nverlivorc

Jmnixwe

Omnivore

nvcrtivore

Invertivore

Inverti vorc

rtscivorc.
invenivorc

Invenivorc

GrainivoTC,
Invertivore

Food

:eeds in trees or forages on the ground for insects,
earthworms, seeds, and berries.

Almost entirely insects and spiders. Catches its prey
from (he air.

Primarily a ground forager, with a diet fairly evenly
livided between insects and fruit. Roughly 60%
nsccts, 40% fruit, feeding primarily on insects as
irccdcrs nod on fruit (ate summer and fall.

n central Montana. 70-90% of food was animal
mostly Colcoptcrans). while 3 to 23% was plant

(mostly gross seeds)

Hying insects exclusively. Not known lo feed on
seeds or berries.

insects, throughout the vear. Some fruit m winter

nsects during the warmer months, but forages
minority on bemes and fruits dirough the winter.
Forages by flycatching and by dropping from perch
to ground.

Feeds mainly on fish, but will also cat salamanders,
crustaceans, polychactc worms, and insects. They
(end to be opportunists
Primarily insectivorous', feeds on wasps, beetles.
moths, caterpillars, grasshoppers, true bugs. Also
cats spiders, millipedes, and come fruit. May
occasionally take tree frogs

Grain and weed seeds, and insects. Favorite insect
foods include beetles, weevils, ivireworms.
cutworms, grasshoppers, and crickets. Seasonal
differences' grain during winter and early spring.
insects late spring and summer, need seeds in full .

Migration

Non Migratory

Non Migratory

Migratory

Migratory

Migratory

Migratory

Non Migratory

Migratory

Migratory

Migratory

Longevity

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Size

78g

I7 8

31 B

27 g

14 g

I 2 g

29 g

1477 g

40 g

106 g

Home Range

NA

NA

NA

NA

NA

Territory sizes of 3. 4 lo 5.6

averaged 0.43 hectares and
0.56 hectares

20 hectares or more open watct

Foraging range oi least 400
meters from nest

4-,3 hectares

S f S

O5

05

05

OS

O5

05

05

05

G5

05

1

jj

SSB

MB

S4B

SSB

SSB

SSB

S4B

S4B

SSB

SSB
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Common Name
(Gram/species)

Western Tanigcr
<Pu-an|aludo\iciana)

Western Wood-pcwcc
(Comapui sardidulus)

White-breasted Nuthatch
(Sitta carolincnsisj

While-crow red Sparrow
(Zonoirichia Icucophry3)

While-throated Sparrow

Whiic-wii] gcd Crossbill
(Loxia Icucoptcu)

Wild Turkey (Melcogns
gallopavo)

Williamson's Sapsuckcr
(Sphyrapicus thyroidcus)

(Empidoiiox trail lii)

Wilson's Phalarope
Phularopus tricolor)

Wilson's Snipe
(Gallinago dclicala)

Wilson's Warbler
(Witsania pusillaj

Habitat Groyp

Foraging

NA

Aerial

Arboreal

jround

Ground

NA

Ground

Ai boreal

Aerial

Riparian

Ground

Arboreal/Acri
ol

NeiHnc

Arboreal

Arboreal

Arboreal

Ground/Shr
ub'Ar boreal

Ground

Ai boreal

Ground

Arboreal

Riparian

ground

Ground

Ground

General Habitat De»crip<lM

Ftvon open woodlands, but occiiiontlly meads into fairly dense forests.
During migration, frcqaenu • wide variety afforest, woodland, scrub uid
tartly open habitats and variouc human-made environments tuch u orchards

stands of uec* in suburban anas, parks, and gardens

Seen nh«c\ei there are clearing* or groves of deciduous trees along the me
valleys

A common resident of deciduous forests in North America. Also in mixed
deciduous and coniferous forests. Favors woodland edges over more central
ocations. prcferiug open areas. Oner much of its range the presence of some

oaks seems to be a requirement
•Jcccsun habitat features of breeding territories include gnus, cither pure en
mixed n oh olhcr plants, bare ground for foraging: dense ihnibs or small
conifers thick cnoagh 10 provide a roost and conceal a nest: standing or
running watci on or near territory . and tall coniferous trees, generally on
periphery of imilorv

Coniferous and mixed forest, forcsi edge, clearings, bogs, brush, thickets,
open woodland In migration and winter also in deciduous forest and
woodland, scrub, shrubbery, gardens, porks, cattail marshes.

Coniferous forest (especially spruce, fir or laith). mixed c omfcrous-
dcciduous woodland, ond forcsi edge; in migration and winter olso may occu
in deciduous forest and woodland

Open ponderosa pine forest in rugged terrain, interspersed with grassland am
xushy draws is the preferred habitat (FWP). Open ponderosa pine-grassland
cover lypcs are most widely used in the Longpine Hills during cummer and
early fall: canyon bottoms at tower elevations, grain fields and livestock
feeding areas arc utilized in late fall and n inter.

Coniferous forest, especially fir and Lodgcpolc Pine: in migration and winici
also in Ion land forest.

Strongly tied to brushy areas ofivillow (SALIX spp.) and similar shrubs.
Pound in thickets, open second growth with brush, swamps, wetlands.
sircamsidci. and open woodland. Common in mountain meadows and along
streams; also in brushy upland pastures (especially hawthorn) and orchards.
The presence of water (running water, pools, or saturated soils) and willow.
older (ALNUS ipp). or other deciduous riparian shrubs arc essential habitat
elements
During spring, the spcciei is widespread in the valley in lakes, ponds and
flooded fields. Summer birds arc restricted to marshy borders ofloi.es and

During summer birds are widely distributed in Uic valley in moist meadows.
In winter, thcj occur along warm, bog-bordered stream) in the valley.
Requires soft organic soil rich in food organisms just below surface, with
clumps of vegetation ottering both cover and good view of approaching
predators. Axoids marshes iuin lull, dense vegetation (cattails, reeds, etc.).

Breeding territories arc usually located in riparian habitat or wet meadows
with extensive deciduous shrub thickcu. Likes cdcgcs of beaver ponds, lakes
bogs and overgrown clear-cuts of montane end boreal /oucs.

Fccdwc
GmiU

:rugivore.
nvenivore

nvcrtivorc

Gtautivorc.
u verm ore

jraiimorr,
Dvcrtivore

Fnigivorc,
Gnuiivorc.
Invcrtnore

Granivorc.
Invcrtivorc

Frugivore.
Gianivorc.
rlerbivorc.
Invcrtivorc

Invcrtivorc

[nvcrtivorc

Invcrtivorc

Invcrtivorc

Invcrtivore

Fo*4

Feed* predominantly on insects during the breeding
•eaten, hit n also incorporates fnuti and bemei in

FI> iag insects, especially flics, ami. bees, wasps.
and beetles, moths and bags.

Feeds on a t ariety of insects and plant matter
acorns, nut*, etc)

Main foods taken in winter include secdi. buds.
grass, fruits, and arthropods, when svailablc
During breeding season arthropods (principally
nscctsj and seeds arc taken

*au mostly weeds seeds, also snull fruiu. buds.

Eats cccds (e.g., of conifers, buchcs. grosses,
unipers. etc.) nod insects; moinly conifer seeds,
which also comprise diet ofntsilinef
Summer foods include insects (primarily
grasshoppers), burberry, sno» berry and
skunkbrush sumac fruits, gnus Icavci and items,
and Carex secdi: winter foods are grains, hawthorn
and snow berry fruits, and grass leaves, stems and
icads.
Drills holes in trees and consumes sap, cambium
and insects. Ants may comprise 86% of its animal
ood; also eats »ood-boring Ian-Be, moths of spruce
jud worms, etc.

Eats mainly insects and occasionally berries, %
jcrcenl of diet is animal matter, most of which is
(lying insects.

Small aquatic invertebrate) in freshwater or
iypcrsalinc environments: also tome icrcsirial
invertebrates.

Enu mostly larval insccU. but also lakes
crustaceans, earthworms, and mollusks. Stomachs
contain as much as 66% plant material, but
probably little or no energy ii obtained from plants

Bees, flies, mayflies, spiders. bccUej and
caterpillars. Occasionally eau berries.

Mitrntlwi

Migratory

Migrator)

Migratory

Migratory

Migntory

Non-Migratory

Non- Migratory

Migratory

Migratory

Migratory

Migratory

Migratory

Longevity

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

She

28 g

1 3 g

21 g

29 g

26 g

2Sg

7-lOOg

48 g

14 g

68 g

128 g

7«

Home Rant*

NA

NA

10-20 hectares feeding tcrriton

NA

NA

NA

260 to 520 hectares

Reported territory sizes vary
Tom 4 hectares to 6-7 hectares

0. 1 to 0.9 hectares

Usually ncsu less than 100
meters from shoreline

Common Snipes breed
throughout the state. Most
wintering records ore for
western Montana.

Ranges from about 0.2 to 2.0
hectares.
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Common Name
(Geniu/species)

(Troglodytes

Wood Duck (fin
spansa )

Yellow Warbler
(Dendroica pttechia }

Yellow -breasted Chat
icfena virera )

(Xanthoctphalus
xonthoctphaliis)

Yellow-rumpcd Warbler
{Derniroica coroftaia)

Habitat Group

Foraging

Ground/Shru
bs

liporion/Gro
und

Arborcal/Acri
al

Arboreal

Ground

Arborcal/Aer
al/Ground

Nesting

Arboreal -
Cavity

Ai boreal -
Cavity

Arborcal/Sh
rub

Arboreal/Sh
rub

Rjpanan

Arboreal

General Habitat Description

Toni/crous forest, primarily with dense undcrilory and near water, and in
open areas wilh low cover along rocky coasts, cliffi. islands, or high mm.
areas, logged areas wilh large amounts of slash: in winter and migration also
ut deciduous woods with undcntory. thickets, brushy fields.

Wide variety ofhabiuis: creeks, rivers, overflow, bottomlands, swamps,
marshes, beaver and farm ponds.

Found throughout much ofNonh America in habitats categorized as WCA,
deciduous thickets Found especially in those dominated by willows

Found in tow. dense vegetation without a closed tree canopy, including
shrubby habitat along stream, swamp, and pond margins, forest edges,
regenerating burned-over forest, and logged areas: and fencerows and upland
thickets of recently abandoned farmland

Primarily prairie wetlands, but also common in wetlands associated with
quaking aspen park lands, mountain meadows, uid arid regions. Scattered
colonies occur on forest edges and on larger lakes in mixed-wood boreal
forest.

Nests in forests or open woodlands In migration and winter found in open
forests, woodlands, savanna, roadsides, pastures, and scrub habitat.

Feeding

Guild

Jivcnivore

Omnivorc

nvcrtivore

Frugivore.
Invertivorc

Granivorc.
Invcrtivore

Invcnivore

Food

Eats almost entirely insects (beetles. Diptcra.
caterpillars) and spiders.

Omoivorc wilh a broad diet. Seeds, fruits and
aquatic and terrestrial invertebrates ore main foods
token.

vtoin foods include insects arid other arthropods.
May take wild fruits occasionally.

Adults feed on small invertebrates (mainly insects
and spiders), fruit and berries when available.

During breeding season specializes in "aquatic"
prey: feeds aquatic insects to nestlings. Consumes
primarily cultivated groins and weed seeds during
the postbreeding season.

Feeds on insects (ants, wasps, flys, beetles,
mosquitoes, etc.). spiders, some berries and seeds.

Migration

Migratory

Migratory

Migratory

Migratory

Migratory

Migratory

Longevity

NA

NA

NA

NA

NA

NA

Size

'£

681 g

10 g

26 g

80 g

13 g

Home Range

NA

Home ranges of of fledged
jroods range up to 12.8
kilometers.

itccdiug lemtories arc as
small as 0.16 hectares.

Territory size averages 1.24

Hectares.

Forages up to 1.6 kilometers
from nesting area.

NA
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Common Name
(Genus/species)

Beaver (Castor
canadensts )

Black Bear (Ursus
amencantts )

Bobcat (Lyiix nifia )

Bushy-tailed Woodrat
(Neotoma ctiwrta)

Columbian Ground
Squirrel (S/xrmoplulus
cofttmbianus )

Habitat Group

Foraging

Riparian

Ground/Shr
ub/Arborca

I

Carnivore

Ground

Ground

Breeding,
Resting

Riparian

Ground

NA

Dens - rock
crevices,

logs

NA

General Habitat Description

Ponds, small lakes, meandering streams, and rivers.
Requires water and associated woody vegetation.

Dense forests, riparian areas, open slopes or
avalanche chutes during spring green-up (FWP).
Habitat use lied to seasonal food avail /plant
phenology. Dry mtn meadows in early spring, snow
shdcs^trcam bottoms, wet meadows early & mid-
summer. May concentrate in berry & whiiebark pine
areas in fall. Symp&tric with grizzly bear but more
prone to occupying closed canopy areas. Natural cub
and adult mortality tow, sub-adult mortality higher.
Dens beneath downed trees, hollow trees, roots or
other shell er.
Utilizes wide variety of habitats; known to be an
animal of "patchy" country. Prefers rimrock and
grassland/shrub land areas. Often found in areas with
dense understory vegetation and high prey densities.
Natural rocky areas are preferred den sites May be
active during all hours but is primarily nocturnal.
Solitary animal that is difficult to observe in the wild.
In Central MT selected for cover types (52+% canopy
cover) corrected with high prey densities. In W. MT
den sites within caves, btwn boulders, in hollow logs.
or abandon mine shafts.
Occurs in crevices where there arc large amounts of
sticks, leaves & other debris used to build nest.
Rocks I ides, rocky slopes, abandoned homesites,
badlands. Occas. lodges nest in tree forks high above
ground
Intermontanc volleys, open woodland, subalpine
meadows, even alpine tundra . Subalpine basins,
clearcuts, and other disturbed areas. At high
elevations, may use rocksl ides/ forage in meadows.
Prefers g-lands & sedges.

Feeding
Guild

Herbivore

Omnivore

Carnivore

Herbivore

Herbivore

Food

variety of woody and herbaceous species
Willows, mountain alder, and aspen

Grasses, sedges, berries, fruits, inner bark of trees,
insects, honey, eggs, carrion, rodents, occasstonal
ungulates (especially young and domestic), and
(where available) garbage. Varies. Spring-
primarily vegetation (grasses, umbels, &
horsetails). Summer— herbaceous & fruits. Fall-
berries & nuts, some beget at ion. Insects a frequent
bomponent of diet. Also mammals, birds, &
carrion

Snowshoe hares and jackrabbils are the most
common prey. Also feeds heavily on medium-
sized rodents. Will eat carrion.

Not selective in its diet of foliage, fruits and seeds
of shrubs & forbs, conifer & fungi

Grasses, leafy vegetation, and bulbs. May increase
use of fruits and seeds as season progresses. Uses
a small amount of animal matter: insects, fish,
carrion.

Migration/
Hibernation

Non-migratory

Non-
migratory /Semi
hibernates in
winer

Non-migratory/
NA

Non-
migratory /N A

Non-migratory/
Dormacy

Longevity

1 1 years in
wild

NA

NA

NA

NA

Size

Adults 16-
23 kg (35-
50 pounds).
Kits 0 5 kg
or less ( 1
pound) at
birth, when
they ore
about 38
cm(!5
inches)
long

90 - 240+

6.7-15.7

B

NA

340- 812 g

Home Range

NA

NA

In LA about 5 sq
km for males
and 1 sq km for
females. In
Idaho, home
ranges averaged
42 sq km for
males and 19sq
km for females

NA

NA
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Common Name
(Genus/species)

Coyote (Caiiis latraiis )

Deer Mouse
(Peromyscus
maniculatiis )

Dusky or Montane
Shrew (.Sbrt-'jr
iiionticoftis )

Elk (Cervus canadensis)

Fisher (A fanes
petmanti )

Habitat Group

Foraging

Scavenger

Ground

Ground

Ground/Or
azer

Carnivore

Breeding,
Resting

NA

Ground-

Burrows

Ground -
Beneath

stumps, logs.
trees

NA

Ground/ Arb
oreal

General Habitat Description

Jtilizea almost any habitat, including urban areas,
where prey is readily available. Prefers prairies, open
woodlands, brushy or boulder-strewn areas. Coyote
abundance is tied to food availability. Mainly
nocturnal, true scavenger, territorial. Occupies
diverse habitats

In virtually all habitats - sagebrush desert, grasslands.
ripanan areas, montane, subalpine coniferous forests
& alpine tundra. Usually not seen in wetlands In
forest areas densities peak about 2-5 years after clear-
cutting, then decline as succession advances. 1 5 yrs.
after cut, uncut & cut densities similar. On prarie
production may be linked to precipitation. Nests in
lurrow in ground in trees, stumps and buildings

High altitude spruce-fir forest, alpine tundra Non-
xeeders territorial. Breeders apparently not territorial.
First-year animals may not be reproductively active.
Mests in stumps, logs, beneath trees.

Mainly coniferous forests interspersed with natural or
man-made openings (mountain meadows, grasslands,
Dums, and logged areas) (FWP). Varies btwn pops. &
areas. Basic habitat components, securi ty, shelter
(may use to maintain thermal equil.) & forage prod.
Moist sites preferred in sum.

Although they are primarily terrestrial, fishers are we!
adapted for climbing. When inactive, they occupy
dens in tree hollows, under logs, or in ground or rocky
crevices, or they rest in branches of conifers (in the
warmer months). Fishers occur primarily in dense
coniferous or mixed forests, including early
successional forests with dense overhead cover. Dens
in hollow tree or on ground

Feeding
Guild

Omnivore

Omnivore

Invertivore

Herbivore

Carnivore

Food

Will eat almost anything, plant or animal.
Emphasizes small mammals, fawns, plants, birds,
and invertebrates. During winter, often preys on
deer. Commonly preys on domestic sheep.
Rodents & rabbits imp. year round. Grasshoppers,
crickets, fruits may be used in summer & fall,
rood habits vary bet- ween seasons & areas May
ake adult deer in winter. Young deer, elk, &
jronghom in spring.

Omnivorous diet although dentition is adapted for
seed eating. Invertebrates important in warm
months, green plant material a minor but important
component. Stores some food in burrow

Similar to other long-tailed shrews: eats mostly
invertebrates

Grasses, sedges, forbs, deciduous shrubs
(especially williow and serviceberry) and young
trees (especially chokecherry and maple), some
conifers (FWP). Varies between ranges.

Mammals (small rodents, shrews, squirrels, hares,
muskrat, beaver, porcupine, raccoon, deer
carrion); Also birds and fruit. Snowshoe hares are
an important dietary item for fishers in Montana,
as is deer carrion, known for their skill at killing
porcupines

Migration/
Hibernation

Mon-migratory
/NA

Non-
migratory /No
libemation

Non-
migralory/NA

Migratory m
some areas
[Sun River,
North
Yellowstone)
moving
between

ranges, non-
migratory in
others

Fishers are non-
rmgrBtory, but
may make
extensive
movements up
to a maximum
of 40
kilometers in 3
days/NA

Longevity

NA

Rarel livesy ives

years m
wild and
from 5-8
('cars in
captivity

NA

14 years in
the wild (25
years in
captivity)

More than 9
years in
captivity

Size

9 - 22 kg

!8-35g

NA

Males (3 IS
450 kg);
Females
(225 - 270
L-o)fts/

Males (2.7 -
5.4 kB),
Females
(1 4-3.2
kal*o'

Home Range

NA

NA

NA

NA
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Common Name
(Genus/species)

jol den- man tied Ground
Squirrel {Spermopluhu
'ateralix )

Gray Wolf (Cams
lupus )

Grizzly Bear (Units
arctob Iiorribills)

Heallier Vole
(Phenacomys
titternie iu.i)

Hoary Marmot
(Marmota caligata )

Long-tailed Vole
(Microius loHgicaudits )

Habitat Group

Foraging

Ground

Carnivore

Ground/Shr
ub

Ground

Ground

Ground

Breeding,
Rating

Ground-
Burrows

NA

NA

Ground-
Burrows

NA

Ground-
Burrows

General Habitat Description
Occurs throughout the montane and subalpine forests.
where- ever the rocky habitat it dwells in (outcrops
and talus slopes) is present It will range above
timberlme and even (in summer at least) into alpine
undra. Short, simple, conceded burrows— entrance
icar rock, stump, lop, or bush
No particular habitat preference except for the
jresence of native ungulates within its territory on a
year round basis Wolves establishing new packs m
vlontana have demonstrated greater tolerance of
luman presence and disturbance than previously

thought characteristic of this species They have
established territories where prey are more abundant
at lower elevations than expected, especially m
winter

In Montana, grizzlies primarily use meadows, seeps.
riparian zones, mixed shrub fields, closed timber.
open timber, sidehill parks, snow chutes, and alpine
slabrock habitats. Habitat use is highly variable
between areas, seasons, local populations, and
individuals

Most common in subalpinc spruce-fir forest w/
evergreen shrub ground cover, also in timberline
krummholz, alpine tundra. Sometimes in montane
yellowpine-doug fir forests w/ bearberry-twinflower
undersiory. Winter nest is a hollow sphere of twigs &
lichens about 6 inches diam., above ground in
protected spot. Summer nest 4-10 in. underground
(Banfield 1974). Does not tend to construct runways

Talus slopes, alpine meadows, high in mountains near
timberline

Riparian valley bottoms to alpine tundra, sagebrush-
grassland semi-desert to subalpine coniferous forests.
In forested areas may not moke runways. Subordinate
to other species of voles. Streambanks and
occasionally in dry situations. Nests above ground in
winter and in burrows in summer.

Feeding
Guild

Omnivore

Carnivore

Omnivore

rlerbivore

Herbivore

Herbivore

Food

Seeds, fruits, insects, eggs, meat (Bun and
Grussenheider, 1952)

Opportunistic carnivores that predominantly prey
on large ungulates. Main prey m Montana include
deer, elk, and moose. Also alternative prey, such
as rodents, vegetation and cam on. Hunt in packs,
but lone wolves and pairs are able to kill prey as
arge as adult moose.

arge vegetative component (more than half) to
heir diet and have evolved longer claws for

digging and larger molar surface area to better
exploit vegetative food sources

Twigs, berries

herbs, grasses, sedges

Grasses, bulbs, bark of small twigs.

Migration/
Hibernation

^on-migraiory/
-iibernates

jut may move
seasonally
ibl lowing
migrating
ungulates
within its
territory.

No true
migration
occurs.
although
grizzly bears
often exhibit
discrete
devotional
movements
from spring to
fall, following
seasonal food
availability/
Hibernates

Non-
migratory /N A

Hibernates

NA/NA

Longevity

NA

NA

more in
captivity

NA

NA

NA

Size

I70-276g

3 1 5 - 54 kg

146-282

NA

3.6 -9 kg

3 7 - S 7 g

Home Range

NA

NA

NA

NA

NA

NA
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Common Name
(Genus/species)

^ong-tailed Weasel
Mustelafrenata )

_ynx (Lynx catiadensis)

Marten (Maries
amencana )

Masked Shrew (Sorex
cinereus )

Meadow Vole (Microtus
pe/uisj-htmicus)

Habitat Group

Foraging

Carnivore

Carnivore

Carnivore

Ground

Ground

Breeding,
Resting

Ground-
Burrows

NA

NA

Ground

Ground-
Burrows

General Habitat Description

Found in almost all land habitats near water. Has the
broadest ecological and geographical range of the
North American weasels. Prefers areas with abundant
prey. Avoids dense forest, most abundant in late serai
ecotones. Primarily nocturnal, but sometimes active
during the day. Quite fearless and curious. Mainly
terrestrial but can climb and swim well. Nests in old
burrows of other animals . Occupies a diverse range of
habitats. More prone to open country and forest
openings than AS. crnunea . Common in intermontane
valleys and open foresets where M. erminea is absent.
May occur up to alpine tundra

Subalpine forests between 1,220 and 2, 1 50 meters in
stands composed of pure lodgepole pine but also
mixed stands of subalpine fir, lodgepole pine, Douglas
fir, grand fir, western larch and hardwoods. In
extreme northwestern Montana, primary vegetation
may include cedar -hemlock habitat types

Primarily a boreal animal preferring mature conifer or
mixed wood forests. Severe forest disturbance can
significantly reduce habitat value. Uses deadfall and
snags as den sites. Spends much time in trees but will
also forage on the ground.

Coniferous forest. In western Montana, where S,
vagrans also occurs, S. cinereus is usually restricted
to drier coniferous forest habitat. Moist situations in
forests, open country, brushland. Nest of dry leaves
or grasses, in stumps or under logs or piles of brush.

Wet grassland habitat but not above timberline in
grassy alpine tundra. Where M. montaiau not present.
M. pennay vanicus may inhabit drier grasslands.
Makes extensive runways. In E MT mean home range
was 0. 1 3 ac. for females, 0. 1 4 ac. for lactating
females, 0.23 ac. for males (McCann 1976). Low
longevity, high juvenile mortality.

Feeding
Guild

Carnivore

Carnivore

Carnivore

Invert! vore

Herbivore

Food

vlore of a generalist than the short-tailed and least
weasels. Feeds mostly on small mammals up to
rabbit-sized, but eats birds and other animals as
well

The primary winter food for lynx throughout their
range is the snowshoe hare, comprising 35 to 97%
of their diet Red squirrels are also an important
prey item, particularly when snowshoe hare
imputations are reduced. Summer diets are not as
well known but are probably more varied. Lynx in
vtontana probably prey on a wider variety of
species throughout the year because of generally
lower snowshoe hare densities and available
alternate prey

Opportunistic feeder that primarily feeds on smalt
mammals. Meadow voles and red-backed voles
were staples in Glacier NP. Also used Cricetidae,
umping mice, shrews, ground squirrels, and

snowshoe hares. Use of birds, insects, and fruit
variable by season.

Invertebrates, salamanders, small mice. In winter,
seeds may be main item in diet.

Grasses, sedges & herbaceous plants. May use
fungi, particularly endogone. Will use insects.
Occasionally will use carrion. Reported to feed on
apple trees (bark and vascular tissues of lower
trunk and roots)

Migration/
Hibernation

Mon-

migralory/No
libemation

Non-migratory,
jut movements
of 90 to 125
miles have been
recorded
Between
vtontana and
Canada /NA

Non-
migratory /NA

Non-
mi gratory/NA

Non-
migratory /NA

Longevity

NA

NA

17 years in
captivity

NA

1 to 3 years
in wild

Size

Males (198
340 g),
Females
(85-198g)

6.7-13.5
kg

Males (754
1248g);
Females
(681 -851

g)

3-6 f i

28 - 70 g

Home Range

NA

NA

NA

NA

NA
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Common Name
(Genus/species)

Mink (Muslefa vison )

Moose (Alces alces )

(Sylvilagwi nuttallii)

Mountain lion (Punia
concolor)

Mule deer (Odocoilcus
hemionus )

Muskrat (Ondatra
zibcthicw )

Habitat Group

Foraging

Eli pan an

Graund/Gr
azer

Ground

Carnivore

Ground/Or
ozer

Riparian

Breeding,
Rating

Ground

NA

NA

NA

NA

Riparian

General Habitat Description

Usually found along streams and lakes. Commonly
occurs in marshes and beaver ponds. Permanence of
water and dependable source of food are most
important habitat components. Often uses den sites of
other animals and is commonly found in association
with muskrats Semi-aquatic forager. Can kill prey
larger than itself. Chiefly nocturnal, tern tonal, and
secretive. Dens underneath piles of brush or
dnftwood. under rocks, in hollow logs, and in houses
or dens abandoned by beavers or muskrats

Variable, in summer, mountain meadows, river
valleys, swampy areas, clearcuts, in winter, willow
flats or mature coniferous forests, best ability of any
Montana ungulate to negotiate deep snow

Primarily dense shrubby undergrolh, riparian areas in
Cen- tral and Eastern MT. In mountains, it uses
shrubby gulleys, and forest edges.
Mostly mountains and foothills, but any habitat with
sufficient food, cover and room to avoid humans. In
VV MT spring-faJl ranges at higher elev than winter
areas. Cover types in winter: 42% pole stands, 30%
selectively logged (pole or mature). 18% serai
brushfields

Grasslands interspersed with brushy coulees or
breaks, riparian habitat along prairie rivers; open to
dense montane and subalpine coniferous forests.
aspen groves (FWP). Varies between areas & seasons.

Marshes, edges of ponds, lakes, streams, cattails, and
rushes are typical habitats. An essential habitat
ingredient is water of sufficient depth or velocity to
prevent freezing. The presence of herbaceous
vegetation, both aquatic and terrestrial, is another
essential ingredient. In general, has very flexible
habitat requirements and often coexists in habitats
used by beavers (FWP). Lentic or slightly lotic water
containing vegetation. Typha spp. (cattails) & Scirpus
spp. (bulrushes) usually present. Constructs bank
dens, lodges, feeding huts, platforms, pushups &
canals

Feeding
Guild

Piscivore

Herbivore

Herbivore

Carnivore

Herbivore

Herbivore

Food

Preys primarily on small mammals, birds, eggs.
frogs, and fish. Its diet is almost entirely animal.
During summer preys on waterfowl. Order of
importance vanes

Browse, including large saplings; aquatic
vegetation (FWP) Varies btwn ranges. Winter:
willow, servicebry. chokecherry & redosier
dogwood. Spring/sum— incr. forb use (up to70% of
diet). Some pop.s use aquat. veg. overall

Sagebrush may be a principal food. Grasses also a
preferred food. Juniper sometimes used. May
prefer grasses in spring and summer

Deer, elk, and pocupines most important in
Montane, but may take prey ranging in size from
grasshoppers to moose (FWP).

Bittcrbush, mountain mahogany, chokecherry,
serviceberry, grasses and forbs

Primarily herbivorous and will eat virtually any
vegetable matter. Utilizes shoots, roots, bulbs, and
leaves of aquatic plants. Cattails and bulrush are
preferred foods. Will also consume cultivated
crops, On occasion will eat animal matter. Food is
stored in the burrow or den and during winter may
even eat port of its own lodge

Migration/
Hibernation

Non-migratory.
Males make
extensive
movements and
juveniles
disperse / NA

Often uses
separate
summer/winter
ranges.
Movements
prompted by
temperature &
snow depth/ No
hibernation

Non-
mi gratoiy/No
hibernation

Non-
mi gratory/N A

Migratory in
mountain-
foothill
habitats/ No
hibernation

Non-
migratory/NA

Longevity

NA

20 or more
years in the
wild

NA

NA

Normal in
wild 16
years

NA

Size

Females

8)

(382.5-
531kg);
Females
(270 -360
kc)

0.7 -1.3 kg

36 - 90 kg

Males (56.2
-180kg)
Females
(45-67.5
kg)

908- 1,816

e

Home Range

NA

NA

NA

NA

NA

NA

1
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Common Name
(Genus/species)

Jonh American
Wolverine (Gulo gulo
uscus)

Northern Flying Squirrel
Giaucomys sabrinus )

Northern Pocket Gopher
[Tltomomys tatpoides )

Pika (Ocfiotona
irinceps)

Porcupine (Erethizon
dorsalwn )

Pygmy Shrew (Sor&x
hoyi)

Raccoon (Procyon
fotor)

Habitat Group

Foraging

Carnivore

Arboreal

Ground

Ground

Ground/
Shrub

Ground

Riparian

Breeding,
Resting

Caves/Cavity
/Ground/Roc

k

Arboreal

Ground-
Burrows

NA

Dens * rock
crevices,

trees

Ground/Cav
ty

NA

General Habitat Description

Wolverines are limited to alpine tundra, and boreal
and mountain forests (primarily coniferous) in the
western mountains, especially targe wilderness areas,
fhey are usually in areas with snow on the ground in

winter. Riparian areas may be important winter
tabitat. When inactive, wolverines occupy dens in
caves, rock crevices, under fallen trees, in thickets, or
similar sites. Wolverines are primarily terrestrial but
may climb trees. In Montana, most wolverine use in
medium to scattered timber, while areas of dense,
^oung timber were used least.

vlontane and subalpine coniferous forests. Also in
riparian Cottonwood forests. Nests are constructed
either within natural cavities or abandoned
woodpecker holes in dead standing trees, or they are
uuilt over limbs or within witches' brooms

Cultivated fields and prairie to alpine meadows.
Avoids dense forests, shollaow rocky soils and areas
with poor snow cover.

Talus slides, boulder fields, rock rubble (with
interstitial spaces adeq. for habitation) near meadows.
Usually at high elevation but mid elevation possible if
suitable rock cover and food plants present

Common in montane forests of Western Montana,
also occurs in brushy badlands, sagebrush semi-desert
and alon streams and rivers. Rockfall caves, ledge
caves, hollow trees, or brushpiles for dens.

Dry. open coniferous forests (ponderosa pine, western
larch)

Inhabits stream and lake borders near wooded areas or
rocky cliffs. Most abundant in riparian and wetland
habitats. Uses hollow logs, trees, and rock crevices as
den sites. Forested riparian habitat-river & stream
valleys. Although tree dens are most common.
burrows & crevices, etc. also used.

Feeding
Guild

3mnivore

Omnivore

Herbivore

Herbivore

Herbivore

Invertivore

Omnivore

Food

Wolverines are opportunistic. They feed on a wide
variety of roots, berries, smalt mammals, birds'
eggs and young, fledglings, and fish. They may
attack moose, caribou, and deer hampered by deep
snow. Small and medium size rodents and carrion
especially ungulate carcasses) often make up a
arge percentage of the diet Prey is captured by
pursuit, ambush, digging out dens, or climbing
into trees. They may cache prey in the fork of tree
tranches or under snow

Seeds, fruits, flowers, insects, tree sap, fungus.
Perhaps eggs and meat

underground plant pans

Animals feed on hay individually, stored in small
clumps under rocks, boulders.

In winter uses cambium, phloem, & foliage of
woody shrubs & trees— Ponderosa Pine, Lodgepole
Pine, perhaps spruce &. fir In spring & summer
uses reprod. parts & foliage of aspen, forbs,
grasses, sedges & succulent wetland vegetation

Primarily on invertebrates

Carrion, mammals, birds, reptiles, insects,
amphibians, grains, nuts, and fruits.

Migration/
Hibernation

Wolverines in
northwestern
Montana and
Alaska lend to
occupy higher
elevations in
summer and
ower

elevations in
winter / NA

Non-migratory

Non-migratory

migratory/No

Non-migratory.
In mountainous
areas seasonal
alii- tudinal
migration may
occur

Non-
migratory /NA

.

/No

Longevity

vfore than
5 yean in

captivity

NA

18 to 24
months
average in
wild

Vfaximum 7

y

NA

NA

NA

Size

7 - 32 kg

1 13-185 g

I13-180g

4.5-12.7

kg

3 - 4 g

900-1130

8

Home Range

NA

NA

NA

0.3-0.5 ha and
mean 0.26 ha

NA

NA

NA

I
B
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G5

05

05

G5
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Common Name
(Genus/species)

Red fox (J 'ulpus wipes )

.

[Tamiasciurus
tmdsonicus )

iled-tailed Chipmunk

Short-tailed Weasel
(Mialela erminea )

Snowshoe Hare (Lcpus
amcricanus )

Vole (CleihrioHoniys
gappcri )

Striped Skunk (fdcphitis
mephitis )

Vagrant Shrew (Sorex
\-agrans)

Habitat Group

Fora eing

Carnivore

Ground

Arboreal

Carnivore

Ground

Ground

Ground

Ground

Breeding,
Resting

Ground

NA

NA

Ground-
Burrows

NA

Ground

Ground/Cavi
iy

NA

General Habitat Description
Wide range of habitats. Often associated with
agricultural areas. Prefers mixture of forest and open
country near water Uses dens for shelter during
severe weather and when pups are being reared
Usually uses dens made by other animals Seldom
found far from permanent water. Thrive in bushy
successions! area where small mammals are most
abundant Occupies diverse habitats. In forest
situations uses edge Burrow den-sites comprised of
sub-dens ( 1 0-40 holes). Some dens m open and some
in brush.

Most common in Montane (Yellow Pine and Douglas
Fir) and subalpine (subalptne fir— Englemann Spruce)
forests in W. MT. Annual fluctuations in density are
large. Correlated with size of seed and cone crops

Coniferus forests, talus slides, mountains up to
timberline. Most abundant in edge openings.
Sometimes ranges into alpine

Inhabits brushy or wooded areas, usually not far from
water. Tends to avoid dense forests. Prefers areas with
high densities of small mammals. Most abundant in
ecotones. Mostly nocturnal but will hunt during the
day. Active throughout the year. Dens in ground
burrows, under stumps, rock piles, or old buildings. In
Montana apparently prone to montane forest
associations.

In W. MT. apparently preferred fairly dense stands of
young pole-sized timber with some use of more open
stands, openings, and edges.

Common in dense subalpine forests, also occurs in
more open forest types, even alpine tundra. A favored
prey of marten in NW MT. Populations fluctuate.
Typically does not construct runways. Simple globular
nests (75-100 mm. diam.), lined w/ gross, stems,
leaves or moss.

Variety of habitats including semi-open country.
mixed woods, bnuhland, and open prairie. Most
abundant in agricultural areas where there is ample
food and cover. Usually absent where water table is
too high for making ground dens. Forest edges, open
woodland, brushy grassland, riparian vegetation.
cultivated lands. Dens in ground burrows, beneath
abandoned buildings, boulders, or wood, or rock piles.

At elevations below 5000 ft, usually Doug. Fir,
Lodgcpole Pine, W. Larch, Grand Fir, W. Red Cedar
forests. Often found in moist sites. Marshes, bogs,
wet meadows, and along streams in forests. Uses
echolocation to orient in darkness.

Feeding
Guild

Carnivore

Herbivore

Herbivore

Carnivore

Herbivore

Herbivore

Omnivore

Carnivore

Food

Opportunistic predator that sometimes eats
carrion. Preys on small mammals, birds, eggs.
game birds Varies according to avail, in W. MT.
During spring, microtus spp , birds, muskrats.
rabbits, gmd squirrels, deer camon (in decreasing
order of importance). In winter microtus spp..
birds, N. pocket gophers. Also uses vegetation

Conifer cone crops, including serotinous cones.
Opportun- istic. Uses terminal buds, seeds, sap,
xmes, bark of a variety of plants. Also uses
fungi. Occasionally carnivorous

Primarily seeds and fruits. Leaves and flowers in
spring, less so in summer. Occasionally uses
arthropods

Weasels prey on a variety of small mammals and
birds, they specialize in hunting voles. Mostly
small warm-blooded vertebrates, primarily
cricetidae. Hunts under snow in winter. Females
generally eat smaller prey. May use invertebrates.

Spring and summer: forbs and grasses. Fall and
winter: more shrubs and sometimes conifer
needles. Occasionally reingests feces. Sometimes
eats sand

Vegetative portions of plants, nuts, seeds, berries,
mosses, lichens, ferns, fungi & arthropods

Omnivorous, eating more animal than plant
matter. Proper- tional composition of diet varies
Small mammals, reptiles, amphibians, berries.
fruit, garbage, can ion, bird eggs, & arthropods.

Insects, annelida, shrews, vegetable matter, insect
larvae. Also uses plant seeds, carrion, and some
mushrooms

Migration/
Hibernation

/ NA

Non-
migratory /No
hibernation

Non-migratory

Non-
migratory /No
hibernation

Non-
migratory /No
hibernation

Non-
migratory /NA

N on-m igratory

/No
mation

Non-
migratory /NA

Longevity

NA

NA

NA

NA

Few live
more than 3
years in the
wild.

NA

NA

Few live
more than
1 6 months.

Size

18-31 5kg

198- 250 g

NA

Males (71 -
I70g);
Females
(28-85g)

09- 1.8 kg

14-40g

2.7 -63 kg

7g

Home Ringe

NA

NA

NA

NA

NA

NA

NA

NA

I

J

pj

G5

G5

G5

G5

G5

G5

G5
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Common Name
(Genus/species)

Water Shrew (Sorex
paliairls )

Water Vole (Microlus
ricfiardsoni )

Western Jumping Mouse
Zapits princeps)

White-tailed deer
(Odocoilcia
virginianus )

Yellow pine chipmunk
(Tamias amoenus )

Yellow-bellied Marmot
(^iarniotajlavn'entns )

Habitat Group

Foraging

Riparian

Riparian

Ground

Ground/Or
azcr

Ground

Ground/Ro
ck Slopes

Breeding,
Resting

Ground

Ground-
Burrows

Ground

NA

Ground-
Burrows

Dens - Talus
slopes, rock

outcrops

General Habitat Description
Streamside habitat in coniferous forests, particularly
in or under overhanging banks or crevices— good
cover. However, also found in seasonal streams and
small seeps. Also above timberline. Nests of dried
sticks and leaves.

Semi -aquatic. Near streams & lakes in subalpine and
aipine zones. Normally above 5000 ft. in western
mountains. Moist grass & sedge areas, streamside
hummocks overhung w/ willows. Burrows, runways
& cuttings are conspicuous in summer

tall grass along streams, with or without a brush or
tree canopy. Also dry grasslands in N. Central MT.
Mesic forests with sparse understory herbage in W.
MT. From valley floors to timberline & alpine wet
sedge meadows. Nests are in mounds or banks
elevated above surrounding ground (well-drained)
usually 2 feet underground, shredded vegetation
insulative core.

River and creek bottoms; dense vegetation at higher
elevations; sometimes open bitterbush hillsides in
winter (FWP). In W MT mature subclimax coniferous
forest, cool sites, diversity & moist sites important in
summer (Leach 1982). In winter prefer dense canopy
classes, moist habitat types, uncut areas & low snow
depths (Bemer 1985).

Open stands of ponder osa pine and Douglas fir. Nest
chamber in burrow averaging 1 1 inches below surface
Open coniferous forests, chaparral, rocky areas with
brush or scattered bines, burned over areas.

Semi-fossorial. Inhabits talus slopes or rock outcrops
in meadows. Abundant herbaceous & grassy plants
nearby. Rocks support burrows & serve as sunning &
observ. posts. Avoids dense forests. Rarely in holl riv
bot fid pin c-wood trees. Occurs from valley bottoms
to alpine tundra where suitable habitat exists. Where
Marniota caligata occurs, M. flavi - ventris is
restricted to lower elevations.

Feeding
Guild

Invertivore

Omnivore

Herbivore

Herbivore

Herbivore

Herbivore

Food

Aquatic insect larvae, also some vegetable matter,
oligo- chaetes, other shrews, arachnids, and small
fish

Possible heavy use of graminoids. Composite data
from a variety of areas suggest forbs & willows
also eaten. Use of vaccinium, erythronium bulbs,
conifer seeds, insects

Seeds

Leaves, twigs, fruits, and berries of browse plants
such as chokecheny, serviceberry, snowberry, and
dogwood; some forbs during summer (FWP).
Browse most imp. statewide - yr. round,
particularly so in winter. Graminoid use increases
in spring, forb use in late spring & sometimes in
fall.

Fruits and seeds and a few insects

Grasses, flowers, forbs— in late summer eats seeds.
Mode- rate grazing by ungulates may favor
marmots. Likes alfalfa

Migration/
Hibernation

Non-
mi gratory/NA

Non-
migratory /NA

Von-migratory/
Hibernates

.
range, winter
range in W MT
may be 8.69- 15
mi. apart.

Non-migratory/
Hibernates

"""di ory'

disposal
movements
may be

Hibernates

Longevity

NA

NA

As long as 6
years in
wild if
survive first
hibernation
(half of all
juveniles
die during
first
hibernation)

Up to 165
years in the
wild.

more in the
wild

NA

Size

9 - 1 4 g

7I-100 g

18 to 37
grams

Males (33 .7
-180kg);
Females
(22.5 -
1 12.5 kg)

38-71 grarr

2.2 -4.5 kg

Home Range

NA

NA

NA

NA

NA

NA
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Common Name
(Genus/species)

Black Bullhead
\Ametrumi melas )

Brook Trout
\Salveimus fontinalis )

Bro\vn Trout (Salmo
tmfa )

Bull Trout
(Salvttinus
conflucntus )

Burbot (Lota iota )

Channel Catfish
(Ictatttna piinctaria )

Common Corp
(Cypnnus carpio )

Fathead Minnow
(Pimephales
\>romelas )

Kokance Salmon
(OneoHiynclius
nerka)

Largcscalc Sucker
(Catoitomus
macmchetlas )
Longnosc Dace
(Rhtnichihys
caiaractac )
Longnosc Sucker
(Caiosiomuj
catostomits )

Mottled Sculpm
(Coitus bairdl )

Mountain Whitcfish
(Prosopium
Williamson! )

General Habitat Description
Turbid, mud bottomed lakes aod poods; also pools and
backwaters of streams Toknics high water temperatures and
ow levels of dissolved oxygen.

Prefers small spring fed streams and ponds with sand or gravel
jotlom and vegetation. Clear, cool water . Spawns over gravel in
cither streams or lakes with percolation .spring areas ID lakes.

Valley portions of larger rivers where gradients arc low and
Summer temperatures range from 60-70 degrees F. Also
reservoirs and lakes at similar elevation with suitable spawning
inb

Sub-adult and adult fluvial bull Lrout reside in larger streams and
nvcrs and spawn in smaller tributary streams, whereas odfluvoal
bull trout reside in lakes and spawn in tributaries. They spawn in
icadwatcr streams with clear gravel or rubble bottom.

Large rivers and cold, deep lakes and reservoirs. Spawn in
shallow water, usually in rocky areas.

Prefers large rivers and lowland lakes. Thrives at water
cmperatures above 70 degrees. Tolerates turbid water.

Primarily lakes and reservoirs, moderately warm water and
shallows. Also rivers, pools and backwaters. Congregates in
areas of organic enrichment. Tolerates turbid water and low
dissolved oxygen, avoids cold and swift, rocky streams. Spawns
n shallow weedy areas
Habitat is highly variable but found mostly in small turbid creeks
and shallow ponds of (latlands. Very tolerant of extreme
conditions found in a prairie environment ( turbid water, high
temperature, and low dissolved oxygen).

Cold, clear lakes and reservoirs and Kokancc Salmon arc found
at all depths. They spawn over loose rubble, gravel, and sand in
lower portions of tributary' streams or along lake shores

Found in both streams and lakes. Spawns in gravel riffles with
strong current or along lake margins

Habitat variable. Found in lakes, streams, springs. Preferred
habitat is riffles with a rocky substrate

Cold, clear streams and lakes; sometimes moderately worm
waters and turbid waters. Spawns over loose grovel beds in riffle
areas.

Prefer riffle areas of fast-flowing streams that ore clear and have
rocky bottoms.

Medium to large cold mountain streams. Also found in lakes and
reservoirs. Normally a stream spawncr in riffles over gravel or
small rubble but has been seen spawning along lake shorelines.

Food Habits
Omnivorous Mosth aquatic insects, crustaceans,
molluski. fish, and \egeuuon mailer. Young feed during
day, while adult* feed at night

Feed mainly on aquatic insects and other small aquatic
invertebrates throughout life. Larger individuals may cat
smalt fish

Feeds largely on underwater aquatic insects. Also uses
many other small organisms available and large
individuals eat many small fish

Young feed on aquatic insects. The adults arc piscivorous.

Young feed on aquatic invertebrates. Adults arc
piscivorous

Omnivorous feeder. Uses almost any living or dead
organisms available.

An omnivorous feeder with vegetation and detritus
nuking up bulk of diet. May feed on any available aquatic
organism including eggs.

Variety of minute aquatic plants and animals.

The diet consists mostly of plankton. Micro-crust3cca arc
most important, but midges and other aquatic insects arc
often token

Almost any available organism found on die substrate

Bats mostly immature aquatic insects picked off the rocks.
Small amounts of algae and a few fish eggs are also eaten

Considerable algae, midge larvae, and most aquatic
invertebrates

Variety of immature aquatic organisms, but midge and
acddis larvae arc by far the most important. A study in
southwest Montana showed bottom -dwelling aquatic
insects comprising 99.7% of the diet.

Mostly on aquatic insects but also takes terrestrial insects
which fall into water. May cat fish eggs, but rarely fishes
Feeds actively in Winter. Zooplankton important in lakes.

Global
Rank

G5
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G5
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G5

G5

G5

G5
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SNA
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Common Name
(Genus/species)

Northern Pikcminnow
Ptychocheilus

oregonensis )

Pcamouth
Wylocheilus
ctmnnus )

Rainbow Trout
[Oncorltynciwi
mykiss )

Rcdside Shiner
(Richardionius
battcatiu }

River Carpsuckcr
(Carpiodes carpio )

Slimy Sculpin
(Corruj cognates )

Smallmouth Bass
(Micropttrvi
dolomitu )

Torrent Sculpin
(Coitus ritotliriu )

Westslope Cutthroat
Trout
(Oncorhynchus
clarfai lewisi )

White Sturgeon -
Acipenser
fransmonianus

General Habitat Description

Prefers lakes and slow - flowing streams of moderate size.
Young usually school in shallow water near lake shores and in
quiet backwaters of streams

Shallow weedy zones of lakes or rivers.

Cool clean streams, lakes, res., farm ponds. Able to withstand
wider range of temperatures than most trout. Spawns in streams
over gravel beds.

Lakes, ponds, and larger rivers where current is weak or lacking.

Reservoirs and the pools and backwaters of rivers. Spawn in
larger streams with backwater areas.

Rocky riffles of cold, clear streams, but it is sometimes found
along the rubble beaches of lakes, especially near the moutbs of

Prefers clear cool water and rocky substrates in both rivers and
lakes. In streams, it prefers riffle areas with clean bottoms. In
lakes, it prefers rocky shorelines, reefs, out- cropping!, gravel
bars, etc.

Riffles of cold, clear streams, but are also taken in lakes. They
hide near stones on the bottom.

Spawning and rearing streams tend to be cold and nutrient poor.
Seek gravel substrate in riffles and pool crests for spawning.
Sensitive to fine sediment. Require cold water. Thrive in streams
with more pool habitat and cover than uniform, simple habitat.
Juveniles overwinter in the interstitial spaces of large stream
substrate. Adult need deep, slow moving pools that do not fill
with anchor ice u order to survive the winter.

Food Habits

Most kinds of aquatic invertebrates. Adults frequently eat
small fish. Considered a serious predator on young salmon
and trout

Young feed mainly on micro-crustaceans. Adults cat
micro-crustaceans, snails, adult aquatic and terrestrial
insects. Occasionally small fish.
Feed mainly on aquatic insects but eat what is available to
them. Large adults also cat fish. River populations mostly
insect eaters while zooplankton and forage fish are
mportaot in Lake Koocanusa.

Young feed mainly on plankton and adults cat mostly
aquatic insects and snails.

Mostly diatoms, desmids. and filamentous algae. Also
aquatic invertebrate larvae.

Mostly immature aquatic insects and invertebrates, but
also includes any small fish available

Feeds on most available item. Fry feed on zooplankton
and small mayflies. Adults feed heavily on fish, frogs, and
aquatic invertebrates. Seems to prefer crayfish, if
available.

The fry eat mostly plankton. Adults feed mainly on aquatic
insects and a variety of invertebrates, but also include
plankton. Larger individuals often eat small fish.

NA

Global
Rank

G5

G5

G5

G5

G5

G5

G5

GS

G4T3

State
Rank

S3

S5

ss

S5

S3

S5

SNA

S3

S2

Observation in Lincoln,
Co., Montana

Oldest

1952

2006

1976

2002

2006

1950

2006

1950

1960

Most
Recent

2006

2006

2006

2006

2006

2006

2006

2006

2006

Number

3

I

80

4

1

58

2

89

60

Data arc taken from: http://Gcldguide.mt.gov/

Montana Species Ranking Codes: Montana employs a standardized ranking system to denote global (G - range-wide) and state status (S) (NamreScrve 2003). Species are assigned numeric ranks
ranging from 1 (critically imperiled) to 5 (demonstrably secure), reflecting the relative degree to which they are "at-risk". Rank definitions are given below. A number of factors are considered in
assigning ranks - the number, size and distribution of known "occurrences" or populations, population trends (if known), habitat sensitivity, and threat.

G I S 1
At high risk because of extremely limited and potentially declining numbers, extent and/or habitat, making it highly vulnerable to global extinction or extirpation in the state.

G2S2
At risk because of very limited and potentially declining numbers, extent and/or habitat, making it vulnerable to global extinction or extirpation in the state.

G3S3
Potentially at risk because of limited and potentially declining numbers, extent and/or habitat, even though it may be abundant in some areas.

G4S4
Uncommon but not rare (although it may be rare in parts of its range), and usually widespread. Apparently not vulnerable in most of its range, but possibly cause for long-term concern.

G5S5
Common, widespread, and abundant (although it may be rare in parts of its range). Not vulnerable in most of its range.



Attachment A-S. Reptile Species Occuring within the Libby OU3 Site
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Common Nane
(Gcniu/ipecies)

(Thamnophis sirta/is )

Eastern Racer
[Coluber constrictor )

Gophersnake
(Pitvophis caicntfer )

Northern Alligator
Lizard (Elgaria

'

Painted Turtle
[Chrysemys picia )

Rubber Boa
(Charina bottae )

Terrestrial Gtrtersnake
(Thamnophis

elegaiis)

General Habitat Description
Found in nearly all habitats, but most commonly at lower
elevations around water. Prefer moist habitats and are found
most often along the borders of streams, ponds and lakes. They
may travel long distances (4 to 1 7 kilometers) from hibemacula
to forage in preferred habitat

Asiocitted with relatively open habitats either in shortgrass
prairie or forested areas. Very fast and active, prey on insects and
small vertebrates such as mice and frogs. Females lay a clutch of
three to seven eggs in summer. In the NW racers generally
absent from dense forest/hi mtns

3ry habitats, including open pine forests. Occasionally climb
trees
Little specific information on habitat associations in Montana.
South-facing slopes in fine to course talus, sometimes in the
open, but often with some canopy cover of Douglas-fir,
ponderosa pine, a variety of shrubby species (serviceberry,
ninebark, mock orange), and a litter layer of dried leaves and
conifer needles

NA (web page not available)

Usually found under logs and rocks in either moist or dry forest
habitats. They are primarily nocturnal, but occasionally may be
observed sunning on roads, trails, or in open areas.

Found in nearly all habitats, but most commonly at lower
elevations around water Common near water but also found
away from water. At high dev common on rocky cliffs/ brushy
talus.

Pood Habits

Variety of vertebrates and invertebrates,

Orthoptcrans can form a major pan of diet and have been
re- ported as food in NC MT. Small mammals, lizards,
orthoptenms, anurans are all major components of diet.

Rodents, rabbits, ground-dwelling birds, and to a lesser
extent lizards.

An invert vore, northern alligator lizards feed on insects,
ticks, spiders, centipedes, millipedes, slugs and snails.

NA (web page not available)

Feed primarily on small mice but also take shrews,
salamanders, snakes, and lizards.

They eat a variety of vertebrates and invertebrates.

Global
Rank

G5

05

OS

G5

G5

G5

State
Rank

S4

S5

S3

S4

S4

S5

Observation in Lincoln,
Co., Montana

Oldest

1954

1991

1949

1955

1980

1952

Most
Recent

2006

1991

2006

2006

2004

2006

Number

55

4

12

44

15

51

I
I
I
I
I
I
I
I
I
I
I
I
I
I

Data are taken front http://fiddguide.mt gov/

Montana Speciei Ranking Codes: Montana employs a standardized ranking system to denote global (G - range-wide) and state status (S) (NatureServe 2003). Species are assigned numeric ranks ranging
from I (critically imperiled) to 5 {demonstrably secure), reflecting the relative degree to which they are"at-risk". Rank definitions are given below. A number of factors are considered in assigning ranks -
the number, size and distribution of known "occurrences" or populations, population trends (if known), habitat sensitivity, and threat.

G1SI
At high risk because of extremely limited and potentially declining numbers, extent and/or habitat, making it highly vulnerable to global extinction or extirpation in the state.

G2S2
At risk because of very limited and potentially declining numbers, extent and/or habitat, making it vulnerable to global extinction or extirpation in the state.

G3S3
Potentially at risk because of limited and potentially declining numbers, extent and/or habitat, even though it may be abundant in some areas.

G4S4
Uncommon but not rare (although it may be rare in parts of its range), and usually widespread. Apparently not vulnerable in most of its range, but possibly cause for long-term concern.

G5S5

Common, widespread, and abundant (although it may be rare in parts of its range). Not vulnerable in most of its range.
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Attachment A-6. Invertebrate Species Occuring within the Libby OU3 Site
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Common Name
(Genoa/species)

Freshwater Sponge
(Heteromeyenia baileyi )

Stonefly (Utacapma
columbiaita )

Banded Tigersnail
[Auguispira kochi )

Blue Glass (Nesovitrea
binneyana )

3rown Hive (Euconulus
fiihvs)

Coeur d'Aiene Orcgonian
'Cryptomastix mullani )

Land Snail, Cross Vertigo
( Vertigo modesta )

.and Snail. Fir Pinwhcel
Radiodiscas abietum )

Land Snail, Forest Disc
Discus whirneyi )

Slug, Giant Gardenslug
Umax maximus )

Slug, Gray Fieldslug
Deroceras reticulatum )

Land snail. Hedgehog
Arion (Arion
inlermedius )

,and snail, Idaho
Forestsnail (Allogoim
ilychophora )

Slug, Magnum Mantleslug
(Magnipella mycophaga '

Slug, Meadow Slug
Deroceras laeve )

.and snail, Multirib
Vallonia (Vallonia
gracilicosta )

.and snail. Orange-
landed Arion (Arion

fascialus )

Aquatic

Aquatic

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestrial

'errestrial

errestrial

'errestrial

'errestrial

General Habitat Description

NA

The larvae occur on the upper surfaces and sides of cobbles and boulders in moderate gradient, fast
flowing, foothills to mountain streams. Inhabits streams with moreintermediate characteristics between the
higher elevation, cold mountain streams (more likely to find Glossosoma & Anagapetus), and the large
warmer transitional rivers downstream (more likely to find Prototila). Generally the riparian canopy of the
occupied streams is mostly (>50%) open, and less shaded than mountain streams. In clear streams and
rivers during low flows, it is typical to be able to locate & identify Agapetus larvae on the tops of rocks. In
relation to trophic status, A. montanus larvae scrape, graze and digest algae and diatoms from the surfaces
of rocks.

NA

NA

NA

NA

NA

NA

NA

Common in gardens and buildings, and margins of native forests, does not seem to penetrate far into
undistrubed forests, although it can be abundant in modified forest remnants and secondary forests. This
nocturnal slug feeds primarily on decaying plant material and fungi, but because it shows aggresive
Behavior towards other slugs, it is often erroneously regarded as a predator

NA

Often locally abundant in pastures, hedgerows, plantation forests, and in native forests. It can penetrate
deep into undisturbed forest from areas disturbed by humans

NA

Low- to mid-elevation sites, often with water in the general vicinity. Moist, cool sites in relatively
undisturbed forest with an intact duff layer, such as are found in moist valleys, ravines, and talus areas, are
jreferred. Forest canopy composition at sites includes Picea engelmaiinii. Pseudotsuga menziesii. Firms
wnderosa, Pirtus atbicaulis. Larix occidental!*, Abies lasiocarpa , and Abies grandis , often with AInus
iresent; spruce-fir appears to be the most frequent forest association. Often found on the ground under
lieces of loose bark, logs, loose stones, and in rotted wood; surface active on cool (I0-16wet and overcast
ays, probably most active at night.

Cliff, Cropland/hedgerow, Forest - Conifer, Forest - Hardwood. Forest - Mixed. Forest Edge,
:orest/Woodland, Grassland/herbaceous, Old field. Savanna, Shrubland/chaparrsl, Suburban/orchard,
Urban/ediflcarian, Woodland - Conifer, Woodland - Hardwood, Woodland - Mixed

NA

)amp areas and wet meadows adjacent to streams

Global
Rank

G5

G<t

05

OS

G5

G4

G5

G4

G5

OS

G5

G5

OS

G3

G5

GSQ

GNR

State
Rank

S1S3

S2

SNR

SNR

SNR

SNR

SNR

S2S3

SNR

SNA

SNA

SNR

SNR

SIS3

SNA

SNR

SNR

Observation in Lincoln,
Co., Montana

Oldest

1997

2005

2007

2005

2005

2006

1959

2005

2005

2007

2007

2005

2005

2005

2007

2007

Most
Recent

1997

2007

2007

2007

2007

2007

2007

2007

2005

2007

2007

2007

2007

2007

2007

2007

Number

1

1

39

7

17

20

5

32

12

1

'

3

15

8

5

1

3
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Common Name
(Genai/ipetwi)

Earner damselfly. Paddle-
tailed Darner (Aeshna
wlmata )

Slug. Pale Jumping-slug
Hemphillia canielus )

Slug, Pygmy Slug
Kootenaitj burkei )

Land Snail, Quick Gloss
Zonitoidcs arborevs )

Land Snail, Robust
-ancetooth (Haplotrema
vancouvtrenst )

Land Snail, Rocky
vlountainsnail
(Oreotiilix strigosa )

Slug. Sheathed Slug
(Zacolm. idahocuxix)

Land Snail, Smoky
Taildropper (Prophysaon
htimilc)

Land Snail, Spruce Snail

Land Snail. Striate Disc
(Disaa shmeUi)

Land Snail. Subalpine
Mountaininail
(Oreoheln nbrudis )

(Margarilijtrajakaa )

rerrestrial

ferrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Terrestrial

Aquatic

General Habitat Description

Found in most habitats, including warm springs; found far from water

NA

Forest - Mixed, Fallen log/debris, forested and adjacent to a perennial water body. Found on forest floor
mostly, either on or under woody debris, mats of moss, or deciduous tree leaves; two specimens collected
X2 m aboveground on moss-covered tree trunk along stream edge

NA

NA

Composition of the plant community appears to be of little importance, dominant plant species ranges from
sagebrush to a wide variety of deciduous shrubs and trees and a similarly wide variety of coniferous shrubs
and trees Substrate, however, is of great importance, the presence of exposed limestone being almost
critical for occurrence, exceptions, however, are well known, there being documented occurrences on
sandstone, and occurrences on other substrates probably exist. Slope, too, has been considered to be of
importance. Herbivorous.
Moist microsites in relatively intact Pseudolsuga memiesii , Pinus ponderosa , and Picea engelmannii
forests in moist valleys, ravines, and talus on both north- and south-facing slopes. Meadows and cedar
swamps, white pine stands, spruce valleys, rockslides, and near springs.

NA

NA

Found most often in litter in rich lowland forest, generally on shaded, north-facing slope bases, often
bordering or ranging slightly onto stream floodplain. Usually on limestone soils. Species will crawl on
downed wood and is sometimes seen on rock surfaces. Primarily feeds on partially decayed deciduous
tree leaves and degraded herbaceous vegetation.

NA

Cool-coldwaier running streams that are generally wider than 4 m. perferrable habitat is stable sand or
gravel substrates. Found in hard as well as soft water. This species occurs in sand, gravel and even among
cobble and boulders in low to moderate gradient streams up to larger rivers.

Global
Rank

GS

G4

02

G5

GS

G5

G3G4

G3

G4G5

GS

G5

G4

State
Rank

S5

S1S3

S1S2

SNR

S1S2

SNR

S2S3

SIS3

SNR

SI

SNR

S2S4

Observation in Lincoln,
Co., Montana

Oldest

1994

2005

2005

2005

2006

2005

1959

2005

2005

1959

2007

1992

Most
Recent

1994

2007

2007

2007

2006

2006

2007

2007

2007

1959

2007

1996

Number

1

10

17

26

16

6

18

22

29

1

6

7

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Data are taken from: hnp://fi eldguide.mt.gov/
Inc

Gl SI
At high risk because of extremely limited and potentially declining numbers, extent and/or habitat, making it highly vulnerable to global extinction or extirpation in the state.

G2S2
At risk because of very limited and potentially declining numbers, extent and/or habitat, making it vulnerable to global extinction or extirpation in the state.

G3S3
Potentially at risk because of limited and potentially declining numbers, extent and/or habitat, even though it may be abundant in some areas.

G4S4
Uncommon but not rare (although it may be rare in parts of its range), and usually widespread. Apparently not vulnerable in most of its range, but possibly cause for long-term concern.

G5S5
Common, widespread, and abundant (although it may be rare in parts of its range). Not vulnerable in most of its range.
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Problem Formulation for Ecological Risk Assessment at Libby OU3



Table B-2.  Summary Statistics for Surface Water Results by Reach
Table B-3.  Summary Results of Detected Analytes in Surface Water  by Station
Table B-4.  Sediment Results by Station
Table B-5.  Summary Statistics for Sediment Results by Reach
Table B-6.  Summary Results of Detected Analytes in Sediment by Station
Table B-7.  Soil Results by Station
Table B-8.  Summary Statistics for Soil Results by Reach
Table B-9.  Summary Results of Detected Analytes in Soil by Station

ANALYTICAL RESULTS OF PHASE I SAMPLING-RAW DATA

ATTACHMENT B

Table B-1.  Surface Water Results by Station



TABLE B-1.  NONASBESTOS RESULTS FOR SURFACE WATER SAMPLES COLLECTED AT LIBBY OU3 DURING PHASE I

Reach
Station ID

Category Analytical Method Analyte CASRN Units Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual.
Total Aluminum 7429-90-5 mg/L 0.09 U 0.26 v 0.09 U 0.09 U 0.09 U 0.09 v 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.21 v 0.2 v 0.19 v 0.09 U 0.09 U 0.09 U 0.09 v 0.31 v 0.09 U 0.33 v 0.09 U
Dissolved Aluminum 7429-90-5 mg/L 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U
Total Antimony 7440-36-0 mg/L 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
Dissolved Antimony 7440-36-0 mg/L 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
Total Arsenic 7440-38-2 mg/L 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
Dissolved Arsenic 7440-38-2 mg/L 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
Total Barium 7440-39-3 mg/L 0.2 v 0.2 v 0.4 v 0.5 v 0.5 v 0.4 v 0.4 v 0.4 v 0.4 v 0.4 v 0.4 v 0.4 v 0.3 v 0.4 v 0.4 v 0.7 v 0.4 v 0.9 v 0.6 v 0.6 v 1 v 0.6 v 0.5 v 1 v
Dissolved Barium 7440-39-3 mg/L 0.2 v 0.2 v 0.4 v 0.5 v 0.4 v 0.3 v 0.3 v 0.4 v 0.4 v 0.4 v 0.4 v 0.4 v 0.3 v 0.3 v 0.3 v 0.7 v 0.4 v 0.8 v 0.6 v 0.5 v 1 v 0.6 v 0.5 v 0.9 v
Total Beryllium 7440-41-7 mg/L 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Dissolved Beryllium 7440-41-7 mg/L 0.0005 U 0.0005 U 0.001 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Total Cadmium 7440-43-9 mg/L 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U
Dissolved Cadmium 7440-43-9 mg/L 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U
Total Chromium 7440-47-3 mg/L 0.01 U 0.01 U 0.01 U 0.01 U -0.01 U 0.01 U -0.01 U 0.01 U 0.01 U -0.01 U -0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U -0.01 U -0.01 U 0.01 U 0.01 v 0.01 U 0.01 U -0.01 U
Dissolved Chromium 7440-47-3 mg/L 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Total Cobalt 7440-48-4 mg/L 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Dissolved Cobalt 7440-48-4 mg/L 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Total Copper 7440-50-8 mg/L 0.002 U 0.002 U 0.002 U 0.002 v 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 v 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.005 v 0.002 U 0.002 U
Dissolved Copper 7440-50-8 mg/L 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.004 v 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U
Total Lead 7439-92-1 mg/L 0.0005 U 0.0006 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0051 v 0.0006 U 0.0009 v 0.0006 U 0.0005 U 0.0005 U 0.0009 v 0.0022 v 0.0005 U 0.0006 U 0.0005 U
Dissolved Lead 7439-92-1 mg/L 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Total Manganese 7439-96-5 mg/L 0.02 U 0.02 U 0.07 v 0.17 v 0.04 v 0.03 v 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.21 v 0.02 U 0.17 v 0.02 U 0.02 U 0.02 U 0.61 v 0.02 U 0.02 U 0.04 v 0.65 v
Dissolved Manganese 7439-96-5 mg/L 0.02 U 0.02 U 0.04 v 0.14 v 0.03 v 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.03 v 0.02 U 0.02 U 0.02 U 0.66 v
Total Nickel 7440-02-0 mg/L 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.008 v 0.006 v 0.005 U 0.005 U 0.005 U 0.005 U
Dissolved Nickel 7440-02-0 mg/L 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
Total Selenium 7782-49-2 mg/L 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U NA NA NA NA 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
Dissolved Selenium 7782-49-2 mg/L 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
Total Silver 7440-22-4 mg/L 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
Dissolved Silver 7440-22-4 mg/L 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
Total Thallium 7440-28-0 mg/L 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Dissolved Thallium 7440-28-0 mg/L 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Total Vanadium 7440-62-2 mg/L 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 v 0.01 v 0.01 U 0.01 U
Dissolved Vanadium 7440-62-2 mg/L 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 v 0.01 U 0.01 U 0.01 U
Total Boron 7440-42-8 mg/L 0.01 U 0.01 U 0.05 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Dissolved Boron 7440-42-8 mg/L 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Total Calcium 7440-70-2 mg/L 54 v 60 v 48 v 105 v 95 v 70 v 69 v 75 v 83 v 82 v 80 v 79 v 73 v 32 v 74 v 101 v 93 v 105 v 80 v 93 v 85 v 64 v 63 v 128 v
Dissolved Calcium 7440-70-2 mg/L 59 v 62 v 58 v 107 v 100 v 74 v 70 v 78 v 84 v 84 v 85 v 85 v 78 v 32 v 77 v 99 v 97 v 108 v 83 v 97 v 92 v 69 v 65 v 131 v
Total Iron 7439-89-6 mg/L 0.03 U 0.25 v 0.07 v 0.03 U 0.03 v 0.08 v 0.03 v 0.04 v 0.03 U 0.03 U 0.03 U 0.03 v 0.03 U 0.69 v 0.19 v 0.28 v 0.05 v 0.03 U 0.14 v 0.31 v 0.41 v 0.06 v 0.47 v 1.52 v
Dissolved Iron 7439-89-6 mg/L 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 v 0.03 U 0.03 U 0.03 U 0.03 v 0.03 U 0.03 U 1.34 v
Total Magnesium 7439-95-4 mg/L 9 v 10 v 11 v 25 v 22 v 20 v 20 v 22 v 21 v 21 v 20 v 17 v 14 v 11 v 14 v 26 v 26 v 27 v 47 v 32 v 37 v 31 v 26 v 33 v
Dissolved Magnesium 7439-95-4 mg/L 9 v 10 v 14 v 25 v 23 v 21 v 21 v 23 v 22 v 22 v 21 v 19 v 15 v 11 v 15 v 28 v 27 v 27 v 49 v 33 v 41 v 33 v 28 v 33 v
Total Potassium 7440-09-7 mg/L 3 v 5 v 9 v 10 v 10 v 10 v 10 v 11 v 11 v 11 v 10 v 9 v 9 v 13 v 9 v 12 v 10 v 10 v 31 v 22 v 11 v 26 v 23 v 16 v
Dissolved Potassium 7440-09-7 mg/L 4 v 5 v 10 v 12 v 11 v 11 v 10 v 12 v 11 v 11 v 11 v 9 v 10 v 14 v 10 v 13 v 10 v 10 v 33 v 23 v 12 v 28 v 26 v 16 v
Total Sodium 7440-23-5 mg/L 3 v 3 v 6 v 5 v 5 v 5 v 5 v 6 v 6 v 6 v 6 v 6 v 4 v 7 v 4 v 9 v 10 v 8 v 13 v 10 v 6 v 6 v 8 v 9 v
Dissolved Sodium 7440-23-5 mg/L 3 v 4 v 5 v 7 v 6 v 6 v 5 v 7 v 7 v 7 v 7 v 7 v 5 v 8 v 6 v 10 v 10 v 10 v 15 v 12 v 8 v 7 v 9 v 10 v
Total Zinc 7440-66-6 mg/L 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.02 v 0.01 U 0.01 U
Dissolved Zinc 7440-66-6 mg/L 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Total Mercury 7439-97-6 mg/L 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U NA NA 0.0006 U 0.0006 U 0.0006 U
Dissolved Mercury 7439-97-6 mg/L 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U 0.0006 U NA NA 0.0006 U 0.0006 U 0.0006 U
4,4´-DDD 72-54-8 ug/L NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4´-DDE 72-55-9 ug/L NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4´-DDT 50-29-3 ug/L NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aldrin 309-00-2 ug/L NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
alpha-BHC 319-84-6 ug/L NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
alpha-Chlordane 5103-71-9 ug/L NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
beta-BHC 319-85-7 ug/L NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlordane 57-74-9 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
delta-BHC 319-86-8 ug/L NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dieldrin 60-57-1 ug/L NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan I 959-98-8 ug/L NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan II 33213-65-9 ug/L NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan sulfate 1031-07-8 ug/L NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin 72-20-8 ug/L NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin aldehyde 7421-93-4 ug/L NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin ketone 53494-70-5 ug/L NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
gamma-BHC (Lindane) 58-89-9 ug/L NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
gamma-Chlordane 5103-74-2 ug/L NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Heptachlor 76-44-8 ug/L NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Heptachlor epoxide 1024-57-3 ug/L NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Isodrin 465-73-6 ug/L NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methoxychlor 72-43-5 ug/L NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA 0.05 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toxaphene 8001-35-2 ug/L NA NA NA NA NA NA 0.7 U NA NA NA NA NA NA 0.7 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4,5-T 93-76-5 ug/L NA NA NA NA NA NA 0.2 U NA NA NA NA NA NA 0.2 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4,5-TP (Silvex) 93-72-1 ug/L NA NA NA NA NA NA 0.2 U NA NA NA NA NA NA 0.2 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-D 94-75-7 ug/L NA NA NA NA NA NA 1 U NA NA NA NA NA NA 1 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dalapon 75-99-0 ug/L NA NA NA NA NA NA 2.5 U NA NA NA NA NA NA 2.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dicamba 1918-00-9 ug/L NA NA NA NA NA NA 0.25 U NA NA NA NA NA NA 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dichlorprop 120-36-5 ug/L NA NA NA NA NA NA 1 U NA NA NA NA NA NA 1 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MCPA 94-74-6 ug/L NA NA NA NA NA NA 200 U NA NA NA NA NA NA 200 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MCPP 7085-19-0 ug/L NA NA NA NA NA NA 200 U NA NA NA NA NA NA 200 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pentachlorophenol 87-86-5 ug/L NA NA NA NA NA NA 0.1 U NA NA NA NA NA NA 0.1 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1016 12674-11-2 ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1221 11104-28-2 ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1232 11141-16-5 ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1242 53469-21-9 ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1248 12672-29-6 ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1254 11097-69-1 ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1260 11096-82-5 ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1262 37324-23-5 ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1268 11100-14-4 ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1,1-Trichloroethane 71-55-6 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1,2,2-Tetrachloroethane 79-34-5 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1,2-Trichloroethane 79-00-5 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethane 75-34-3 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethene 75-35-4 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3-Trichlorobenzene 87-61-6 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,4-Trichlorobenzene 120-82-1 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dibromo-3-chloropropane 96-12-8 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dibromoethane 106-93-4 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dichlorobenzene 95-50-1 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dichloroethane 107-06-2 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dichloropropane 78-87-5 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,3-Dichlorobenzene 541-73-1 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,4-Dichlorobenzene 106-46-7 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,4-Dioxane 123-91-1 ug/L NA NA NA NA NA NA 125 U NA NA NA NA NA NA 125 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Hexanone 591-78-6 ug/L NA NA NA NA NA NA 10 U NA NA NA NA NA NA 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetone 67-64-1 ug/L NA NA NA NA NA NA 10 U NA NA NA NA NA NA 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzene 71-43-2 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromochloromethane 74-97-5 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromodichloromethane 75-27-4 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromoform 75-25-2 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromomethane 74-83-9 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbon disulfide 75-15-0 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbon tetrachloride 56-23-5 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlorobenzene 108-90-7 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlorodibromomethane 124-48-1 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroethane 75-00-3 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform 67-66-3 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloromethane 74-87-3 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
cis-1,2-Dichloroethene 156-59-2 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
cis-1,3-Dichloropropene 10061-01-5 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyclohexane 110-82-7 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dichlorodifluoromethane 75-71-8 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene 100-41-4 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Isopropylbenzene 98-82-8 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
m+p-Xylenes 1330-20-7 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methyl acetate 79-20-9 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methyl ethyl ketone 78-93-3 ug/L NA NA NA NA NA NA 10 U NA NA NA NA NA NA 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methyl isobutyl ketone 108-10-1 ug/L NA NA NA NA NA NA 10 U NA NA NA NA NA NA 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methyl tert-butyl ether (MTBE) 1634-04-4 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methylcyclohexane 108-87-2 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methylene chloride 75-09-2 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
o-Xylene 95-47-6 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Styrene 100-42-5 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene 127-18-4 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene 108-88-3 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
trans-1,2-Dichloroethene 156-60-5 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
trans-1,3-Dichloropropene 10061-02-6 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Trichloroethene 79-01-6 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Trichlorofluoromethane 75-69-4 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vinyl chloride 75-01-4 ug/L NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,4,5-Tetrachlorobenzene 95-94-3 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,3,4,6-Tetrachlorophenol 58-90-2 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4,5-Trichlorophenol 95-95-4 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4,6-Trichlorophenol 88-06-2 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dichlorophenol 120-83-2 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dimethylphenol 105-67-9 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dinitrophenol 51-28-5 ug/L NA NA NA NA NA NA 10 U NA NA NA NA NA NA 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dinitrotoluene 121-14-2 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,6-Dinitrotoluene 606-20-2 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Chloronaphthalene 91-58-7 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Chlorophenol 95-57-8 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Nitroaniline 88-74-4 ug/L NA NA NA NA NA NA 10 U NA NA NA NA NA NA 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Nitrophenol 88-75-5 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3,3´-Dichlorobenzidine 91-94-1 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3-Nitroaniline 99-09-2 ug/L NA NA NA NA NA NA 10 U NA NA NA NA NA NA 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,6-Dinitro-2-methylphenol 534-52-1 ug/L NA NA NA NA NA NA 10 U NA NA NA NA NA NA 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Bromophenyl phenyl ether 101-55-3 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Chloro-3-methylphenol 59-50-7 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Chlorophenyl phenyl ether 7005-72-3 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitroaniline 100-01-6 ug/L NA NA NA NA NA NA 10 U NA NA NA NA NA NA 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitrophenol 100-02-7 ug/L NA NA NA NA NA NA 10 U NA NA NA NA NA NA 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetophenone 98-86-2 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Atrazine 1912-24-9 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzaldehyde 100-52-7 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Biphenyl 92-52-4 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(-2-chloroethoxy)Methane 111-91-1 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(-2-chloroethyl)Ether 111-44-4 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-chloroisopropyl)Ether 108-60-1 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-ethylhexyl)Phthalate 117-81-7 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Butylbenzylphthalate 85-68-7 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Caprolactam 105-60-2 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole 86-74-8 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dibenzofuran 132-64-9 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Diethyl phthalate 84-66-2 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dimethyl phthalate 131-11-3 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-butyl phthalate 84-74-2 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-octyl phthalate 117-84-0 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorobenzene 118-74-1 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorobutadiene 87-68-3 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorocyclopentadiene 77-47-4 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachloroethane 67-72-1 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
m+p-Cresols 108-39-4/106-44-5 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nitrobenzene 98-95-3 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
n-Nitroso-di-n-propylamine 621-64-7 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
n-Nitrosodiphenylamine 86-30-6 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
o-Cresol 95-48-7 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
p-Chloroaniline 106-47-8 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pentachlorophenol 87-86-5 ug/L NA NA NA NA NA NA 10 U NA NA NA NA NA NA 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Phenol 108-95-2 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene 91-57-6 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 10 U NA NA
Acenaphthene 83-32-9 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 10 U NA NA
Acenaphthylene 208-96-8 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 10 U NA NA
Anthracene 120-12-7 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 10 U NA NA
Benzo(a)anthracene 56-55-3 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 10 U NA NA
Benzo(a)pyrene 50-32-8 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 10 U NA NA
Benzo(b)fluoranthene 205-99-2 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 10 U NA NA
Benzo(g,h,i)perylene 191-24-2 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 10 U NA NA
Benzo(k)fluoranthene 207-08-9 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 10 U NA NA
Chrysene 218-01-9 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 10 U NA NA
Dibenzo(a,h)anthracene 53-70-3 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 10 U NA NA
Fluoranthene 206-44-0 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 10 U NA NA
Fluorene 86-73-7 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 10 U NA NA
Indeno(1,2,3-cd)pyrene 193-39-5 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 10 U NA NA
Isophorone 78-59-1 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Naphthalene 91-20-3 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 10 U NA NA
Phenanthrene 85-01-8 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 10 U NA NA
Pyrene 129-00-0 ug/L NA NA NA NA NA NA 5 U NA NA NA NA NA NA 5 U NA NA NA NA NA NA NA NA NA NA 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 10 U NA NA
C11 to C22 Aromatics mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.3 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.3 U NA NA
C19 to C36 Aliphatics mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.3 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.3 U NA NA
C9 to C18 Aliphatics mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.3 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.3 U NA NA
Total Extractable Hydrocarbons TEH mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.3 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.3 U NA NA

SW8015M Total Extractable Hydrocarbons TEH mg/L 0.3 U 0.3 U NA NA 0.3 U 0.31 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.47 v 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.32 v 0.3 U
Benzene 71-43-2 ug/L 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.65 v 0.5 U
C5 to C8 Aliphatics ug/L 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 25 v 20 U 20 U 20 U 20 U 20 U 20 U 20 U 30 v 20 U 62 v 20 U
C9 to C10 Aromatics ug/L 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U
C9 to C12 Aliphatics ug/L 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U
Ethylbenzene 100-41-4 ug/L 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
m+p-Xylenes 1330-20-7 ug/L 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Methyl tert-butyl ether (MTBE) 1634-04-4 ug/L 1 U 1 U NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Naphthalene 91-20-3 ug/L 1 U 1 U NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.64 u 1 U 1 U 1 U
o-Xylene 95-47-6 ug/L 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Toluene 108-88-3 ug/L 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.48 u 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Total Purgeable Hydrocarbons TVH1 ug/L 20 U 20 U NA NA 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 23 v 20 U 20 U 20 U 20 U 20 U 20 U 20 U 27 v 20 U 53 v 20 U
Xylenes, Total 1330-20-7 ug/L 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

E350.1 Nitrogen, Ammonia as N 7664-41-7 mg/L 0.1 U 0.1 U NA NA 0.1 U 0.1 U NA NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U NA NA NA NA NA NA NA NA NA NA 0.1 U NA NA NA NA NA NA
E351.2 Nitrogen, Kjeldahl, Total as N 7727-37-9 mg/L 0.5 U 0.5 U NA NA 0.5 U 0.5 U NA NA 0.5 v 0.5 v 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 3.1 v 0.5 U NA NA NA NA NA NA NA NA NA NA 0.5 U NA NA NA NA NA NA

Nitrogen, Nitrate+Nitrite as N 7727-37-9 mg/L 0.02 v 0.01 v NA NA 0.03 v 0.07 v NA NA 0.02 v 0.04 v 0.03 v 0.02 v 0.01 U 0.02 v 0.01 U 0.01 U 0.01 U NA NA NA NA NA NA NA NA NA NA 1.16 v NA NA NA NA NA NA
Nitrogen, Nitrite as N 7727-37-9 mg/L 0.01 U 0.01 U NA NA 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 v 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

Calculation Nitrogen, Nitrate as N 14797-55-8 mg/L 0.02 v 0.01 v 0.01 U 0.03 v 0.07 v NA NA 0.02 v 0.04 v 0.03 v 0.02 v 0.01 U 0.02 v 0.01 U 0.01 U 0.01 U NA NA NA NA NA NA NA NA NA NA 1.16 v NA NA NA NA NA NA
E900.0 Gross Alpha ALPHA pCi/L NA NA NA NA NA NA 1.7 v NA NA NA NA NA NA 2.5 v NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
E903.0 Radium 226 13982-63-3 pCi/L NA NA NA NA NA NA 1 U NA NA NA NA NA NA 0.6 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RA-05 Radium 228 15262-20-1 pCi/L NA NA NA NA NA NA 1 U NA NA NA NA NA NA 1 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

A7500-RA Radium 226 + Radium 228 7440-14-4 pCi/L NA NA NA NA NA NA 1 U NA NA NA NA NA NA 1 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloride 16887-00-6 mg/L 1 U 1 U 4 v 6 v 5 v 5 v 5 v 5 v 6 v 6 v 6 v 6 v 3 v 10 v 3 v 4 v 3 v 5 v 5 v 6 v 3 v 4 v 2 v 5 v
Fluoride 16984-48-8 mg/L 0.2 v 0.2 v NA NA 0.9 v 0.8 v 0.8 v 0.8 v 0.7 v 0.8 v 0.7 v 0.8 v 0.6 v 0.3 v 0.3 v 0.3 v 0.2 v 0.3 v 0.2 v 0.3 v 0.3 v 0.3 v 0.2 v 0.3 v 0.2 v
Sulfate 14808-79-8 mg/L 8 v 8 v NA NA 9 v 9 v 9 v 9 v 11 v 11 v 11 v 11 v 11 v 17 v 12 v 17 v 20 v 24 v 20 v 57 v 54 v 40 v 58 v 30 v 14 v

E365.1 Phosphorus, Orthophosphate as P 7723-14-0 mg/L 0.006 v 0.011 v NA NA 0.262 v 0.223 v 0.095 v 0.094 v 0.099 v 0.157 v 0.154 v 0.152 v 0.132 v 0.155 v 0.064 v 0.155 v 0.323 v 0.271 v 0.217 v 0.032 v 1.16 v 0.138 v 0.458 v 1.03 v 0.512 v
Kelada mod Total Cyanide 57-12-5 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Alkalinity, Total as CaCO3 471-34-1 mg/L 193 v 205 v 202 v 376 v 341 v 270 v 261 v 284 v 295 v 294 v 293 v 279 v 253 v 120 v 253 v 375 v 365 v 382 v 405 v 348 v 372 v 271 v 282 v 485 v
Bicarbonate as HCO3 71-52-3 mg/L 235 v 251 v 246 v 459 v 416 v 330 v 318 v 336 v 360 v 359 v 357 v 339 v 309 v 147 v 309 v 435 v 445 v 467 v 494 v 425 v 453 v 330 v 344 v 591 v
Carbonate as CO3 ALKC mg/L 4 U 4 U 4 U 4 U 4 U 4 U 4 U 5 v 4 U 4 U 4 U 4 U 4 U 4 U 4 U 11 v 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U

A2340 B Hardness as CaCO3 471-34-1 mg/L NA NA NA NA NA NA 372 v 344 v 272 v 260 v 289 v 299 v 299 v 299 v 290 v 259 v 124 v 253 v 361 v NA NA 382 v 409 v 378 v NA NA 307 v 278 v 464 v
A2540 C Solids, Total Dissolved TDS @ 180 C TDS mg/L 224 v 242 v NA NA 432 v 391 v 305 v 300 v 332 v 343 v 339 v 329 v 332 v 325 v 202 v 327 v 449 v 454 v 451 v 528 v 501 v 472 v 426 v 386 v 549 v
A2540 D Solids, Total Suspended TSS @ 105 C TSS mg/L 10 U 10 U NA NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 19 v 10 U 36 v 10 U 10 U 10 U 19 v 10 U 10 U 13 v 10 U
A5310 C Organic Carbon, Dissolved (DOC) 7440-44-0 mg/L 1.2 v 1.5 v NA NA 3.8 v 3 v 3.6 v 3.6 v 3.6 v 3 v 3.1 v 3 v NA NA 3.3 v 15.4 v 2.4 v 2.7 v 5.3 v 1.9 v 6.1 v 8.8 v 1.8 v 1.8 v 3.8 v 5.6 v

NA = not analyzed
U = non-detect
v = detect
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TABLE B-2.  SUMMARY STATISTICS NONASBESTOS SURFACE WATER BY REACH LIBBY OU3 PHASE I

Mean SD Max Mean SD Max Mean SD Max Mean SD Max Mean SD Max Mean SD Max Mean SD Max Mean SD Max

Total Aluminum mg/L 1 / 2 50% 0.15 0.15 0.26 0 / 3 0% 0.045 8.5E-18 0.045 1 / 1 100% 0.09 -- 0.09 0 / 6 0% 0.045 7.6E-18 0.045 2 / 12 17% 0.067 0.062 0.26 2 / 3 67% 0.15 0.093 0.21 1 / 2 50% 0.12 0.1 0.19 3 / 7 43% 0.14 0.13 0.33
Dissolved Aluminum mg/L 0 / 2 0% 0.045 0 0.045 0 / 3 0% 0.045 8.5E-18 0.045 0 / 1 0% 0.045 -- 0.045 0 / 6 0% 0.045 7.6E-18 0.045 0 / 12 0% 0.045 7.2E-18 0.045 0 / 3 0% 0.045 8.5E-18 0.045 0 / 2 0% 0.045 0 0.045 0 / 7 0% 0.051 0.017 0.09
Total Antimony mg/L 0 / 2 0% 0.0025 0 0.0025 0 / 3 0% 0.0025 0 0.0025 0 / 1 0% 0.0025 -- 0.0025 0 / 6 0% 0.0025 0 0.0025 0 / 12 0% 0.0025 4.5E-19 0.0025 0 / 3 0% 0.0025 0 0.0025 0 / 2 0% 0.0025 0 0.0025 0 / 7 0% 0.0029 0.00094 0.005
Dissolved Antimony mg/L 0 / 2 0% 0.0025 0 0.0025 0 / 3 0% 0.0025 0 0.0025 0 / 1 0% 0.0025 -- 0.0025 0 / 6 0% 0.0025 0 0.0025 0 / 12 0% 0.0025 4.5E-19 0.0025 0 / 3 0% 0.0025 0 0.0025 0 / 2 0% 0.0025 0 0.0025 0 / 7 0% 0.0029 0.00094 0.005
Total Arsenic mg/L 0 / 2 0% 0.0025 0 0.0025 0 / 3 0% 0.0025 0 0.0025 0 / 1 0% 0.0025 -- 0.0025 0 / 6 0% 0.0025 0 0.0025 0 / 12 0% 0.0025 4.5E-19 0.0025 0 / 3 0% 0.0025 0 0.0025 0 / 2 0% 0.0025 0 0.0025 0 / 7 0% 0.0029 0.00094 0.005
Dissolved Arsenic mg/L 0 / 2 0% 0.0025 0 0.0025 0 / 3 0% 0.0025 0 0.0025 0 / 1 0% 0.0025 -- 0.0025 0 / 6 0% 0.0025 0 0.0025 0 / 12 0% 0.0025 4.5E-19 0.0025 0 / 3 0% 0.0025 0 0.0025 0 / 2 0% 0.0025 0 0.0025 0 / 7 0% 0.0029 0.00094 0.005
Total Barium mg/L 2 / 2 100% 0.2 0 0.2 3 / 3 100% 0.47 0.058 0.5 1 / 1 100% 0.4 -- 0.4 6 / 6 100% 0.4 6.1E-17 0.4 12 / 12 100% 0.38 0.094 0.5 3 / 3 100% 0.37 0.058 0.4 2 / 2 100% 0.55 0.21 0.7 7 / 7 100% 0.74 0.21 1
Dissolved Barium mg/L 2 / 2 100% 0.2 0 0.2 3 / 3 100% 0.43 0.058 0.5 1 / 1 100% 0.3 -- 0.3 6 / 6 100% 0.38 0.041 0.4 12 / 12 100% 0.36 0.09 0.5 3 / 3 100% 0.3 0 0.3 2 / 2 100% 0.55 0.21 0.7 7 / 7 100% 0.7 0.2 1
Total Beryllium mg/L 0 / 2 0% 0.00025 0 0.00025 0 / 3 0% 0.00025 0 0.00025 0 / 1 0% 0.00025 -- 0.00025 0 / 6 0% 0.00025 0 0.00025 0 / 12 0% 0.00025 5.7E-20 0.00025 0 / 3 0% 0.00025 0 0.00025 0 / 2 0% 0.00025 0 0.00025 0 / 7 0% 0.00029 0.000094 0.0005
Dissolved Beryllium mg/L 0 / 2 0% 0.00025 0 0.00025 0 / 3 0% 0.00033 0.00014 0.0005 0 / 1 0% 0.00025 -- 0.00025 0 / 6 0% 0.00025 0 0.00025 0 / 12 0% 0.00027 0.000072 0.0005 0 / 3 0% 0.00025 0 0.00025 0 / 2 0% 0.00025 0 0.00025 0 / 7 0% 0.00029 0.000094 0.0005
Total Cadmium mg/L 0 / 2 0% 0.00005 0 0.00005 0 / 3 0% 0.00005 0 0.00005 0 / 1 0% 0.00005 -- 0.00005 0 / 6 0% 0.00005 0 0.00005 0 / 12 0% 0.00005 1.4E-20 0.00005 0 / 3 0% 0.00005 0 0.00005 0 / 2 0% 0.00005 0 0.00005 0 / 7 0% 0.000057 0.000019 0.0001
Dissolved Cadmium mg/L 0 / 2 0% 0.00005 0 0.00005 0 / 3 0% 0.00005 0 0.00005 0 / 1 0% 0.00005 -- 0.00005 0 / 6 0% 0.00005 0 0.00005 0 / 12 0% 0.00005 1.4E-20 0.00005 0 / 3 0% 0.00005 0 0.00005 0 / 2 0% 0.00005 0 0.00005 0 / 7 0% 0.000057 0.000019 0.0001
Total Chromium mg/L 0 / 2 0% 0.005 0 0.005 0 / 3 0% 0.0017 0.0058 0.005 0 / 1 0% 0.005 -- 0.005 0 / 6 0% 0 0.0055 0.005 0 / 12 0% 0.0017 0.0049 0.005 0 / 3 0% 0.005 0 0.005 0 / 2 0% 0.005 0 0.005 1 / 7 14% 0.00071 0.0073 0.01
Dissolved Chromium mg/L 0 / 2 0% 0.005 0 0.005 0 / 3 0% 0.005 0 0.005 0 / 1 0% 0.005 -- 0.005 0 / 6 0% 0.005 0 0.005 0 / 12 0% 0.005 9.1E-19 0.005 0 / 3 0% 0.005 0 0.005 0 / 2 0% 0.005 0 0.005 0 / 7 0% 0.0057 0.0019 0.01
Total Cobalt mg/L 0 / 2 0% 0.005 0 0.005 0 / 3 0% 0.005 0 0.005 0 / 1 0% 0.005 -- 0.005 0 / 6 0% 0.005 0 0.005 0 / 12 0% 0.005 9.1E-19 0.005 0 / 3 0% 0.005 0 0.005 0 / 2 0% 0.005 0 0.005 0 / 7 0% 0.0057 0.0019 0.01
Dissolved Cobalt mg/L 0 / 2 0% 0.005 0 0.005 0 / 3 0% 0.005 0 0.005 0 / 1 0% 0.005 -- 0.005 0 / 6 0% 0.005 0 0.005 0 / 12 0% 0.005 9.1E-19 0.005 0 / 3 0% 0.005 0 0.005 0 / 2 0% 0.005 0 0.005 0 / 7 0% 0.0057 0.0019 0.01
Total Copper mg/L 0 / 2 0% 0.001 0 0.001 1 / 3 33% 0.0013 0.00058 0.002 0 / 1 0% 0.001 -- 0.001 0 / 6 0% 0.001 0 0.001 1 / 12 8% 0.0011 0.00029 0.002 1 / 3 33% 0.0013 0.00058 0.002 0 / 2 0% 0.001 0 0.001 1 / 7 14% 0.0017 0.0015 0.005
Dissolved Copper mg/L 0 / 2 0% 0.001 0 0.001 0 / 3 0% 0.001 0 0.001 0 / 1 0% 0.001 -- 0.001 1 / 6 17% 0.0015 0.0012 0.004 1 / 12 8% 0.0013 0.00087 0.004 0 / 3 0% 0.001 0 0.001 0 / 2 0% 0.001 0 0.001 0 / 7 0% 0.0011 0.00038 0.002
Total Lead mg/L 0 / 2 0% 0.00027 0.000035 0.0003 0 / 3 0% 0.00025 0 0.00025 0 / 1 0% 0.00025 -- 0.00025 0 / 6 0% 0.00025 0 0.00025 0 / 12 0% 0.00025 0.000014 0.0003 1 / 3 33% 0.0019 0.0028 0.0051 1 / 2 50% 0.0006 0.00042 0.0009 2 / 7 29% 0.00066 0.00072 0.0022
Dissolved Lead mg/L 0 / 2 0% 0.00025 0 0.00025 0 / 3 0% 0.00025 0 0.00025 0 / 1 0% 0.00025 -- 0.00025 0 / 6 0% 0.00025 0 0.00025 0 / 12 0% 0.00025 5.7E-20 0.00025 0 / 3 0% 0.00025 0 0.00025 0 / 2 0% 0.00025 0 0.00025 0 / 7 0% 0.00029 0.000094 0.0005
Total Manganese mg/L 0 / 2 0% 0.01 0 0.01 3 / 3 100% 0.093 0.068 0.17 1 / 1 100% 0.03 -- 0.03 0 / 6 0% 0.01 0 0.01 4 / 12 33% 0.032 0.047 0.17 1 / 3 33% 0.077 0.12 0.21 1 / 2 50% 0.09 0.11 0.17 3 / 7 43% 0.19 0.3 0.65
Dissolved Manganese mg/L 0 / 2 0% 0.01 0 0.01 3 / 3 100% 0.07 0.061 0.14 0 / 1 0% 0.01 -- 0.01 0 / 6 0% 0.01 0 0.01 3 / 12 25% 0.025 0.038 0.14 0 / 3 0% 0.01 0 0.01 0 / 2 0% 0.01 0 0.01 2 / 7 29% 0.11 0.24 0.66
Total Nickel mg/L 0 / 2 0% 0.0025 0 0.0025 0 / 3 0% 0.0025 0 0.0025 0 / 1 0% 0.0025 -- 0.0025 0 / 6 0% 0.0025 0 0.0025 0 / 12 0% 0.0025 4.5E-19 0.0025 0 / 3 0% 0.0025 0 0.0025 0 / 2 0% 0.0025 0 0.0025 2 / 7 29% 0.0038 0.0023 0.008
Dissolved Nickel mg/L 0 / 2 0% 0.0025 0 0.0025 0 / 3 0% 0.0025 0 0.0025 0 / 1 0% 0.0025 -- 0.0025 0 / 6 0% 0.0025 0 0.0025 0 / 12 0% 0.0025 4.5E-19 0.0025 0 / 3 0% 0.0025 0 0.0025 0 / 2 0% 0.0025 0 0.0025 0 / 7 0% 0.0029 0.00094 0.005
Total Selenium mg/L 0 / 2 0% 0.0025 0 0.0025 0 / 3 0% 0.0025 0 0.0025 0 / 1 0% 0.0025 -- 0.0025 0 / 6 0% 0.0025 0 0.0025 0 / 12 0% 0.0025 4.5E-19 0.0025 0 / 3 0% 0.0025 0 0.0025 0 / 0 NA NA NA NA 0 / 7 0% 0.0029 0.00094 0.005
Dissolved Selenium mg/L 0 / 2 0% 0.0025 0 0.0025 0 / 3 0% 0.0025 0 0.0025 0 / 1 0% 0.0025 -- 0.0025 0 / 6 0% 0.0025 0 0.0025 0 / 12 0% 0.0025 4.5E-19 0.0025 0 / 3 0% 0.0025 0 0.0025 0 / 2 0% 0.0025 0 0.0025 0 / 7 0% 0.0029 0.00094 0.005
Total Silver mg/L 0 / 2 0% 0.0005 0 0.0005 0 / 3 0% 0.0005 0 0.0005 0 / 1 0% 0.0005 -- 0.0005 0 / 6 0% 0.0005 0 0.0005 0 / 12 0% 0.0005 1.1E-19 0.0005 0 / 3 0% 0.0005 0 0.0005 0 / 2 0% 0.0005 0 0.0005 0 / 7 0% 0.00057 0.00019 0.001
Dissolved Silver mg/L 0 / 2 0% 0.0005 0 0.0005 0 / 3 0% 0.0005 0 0.0005 0 / 1 0% 0.0005 -- 0.0005 0 / 6 0% 0.0005 0 0.0005 0 / 12 0% 0.0005 1.1E-19 0.0005 0 / 3 0% 0.0005 0 0.0005 0 / 2 0% 0.0005 0 0.0005 0 / 7 0% 0.00057 0.00019 0.001
Total Thallium mg/L 0 / 2 0% 0.05 0 0.05 0 / 3 0% 0.05 8.5E-18 0.05 0 / 1 0% 0.05 -- 0.05 0 / 6 0% 0.05 7.6E-18 0.05 0 / 12 0% 0.05 7.2E-18 0.05 0 / 3 0% 0.05 8.5E-18 0.05 0 / 2 0% 0.05 0 0.05 0 / 7 0% 0.057 0.019 0.1
Dissolved Thallium mg/L 0 / 2 0% 0.05 0 0.05 0 / 3 0% 0.05 8.5E-18 0.05 0 / 1 0% 0.05 -- 0.05 0 / 6 0% 0.05 7.6E-18 0.05 0 / 12 0% 0.05 7.2E-18 0.05 0 / 3 0% 0.05 8.5E-18 0.05 0 / 2 0% 0.05 0 0.05 0 / 7 0% 0.057 0.019 0.1
Total Vanadium mg/L 0 / 2 0% 0.005 0 0.005 0 / 3 0% 0.005 0 0.005 0 / 1 0% 0.005 -- 0.005 0 / 6 0% 0.005 0 0.005 0 / 12 0% 0.005 9.1E-19 0.005 0 / 3 0% 0.005 0 0.005 0 / 2 0% 0.005 0 0.005 2 / 7 29% 0.0071 0.0027 0.01
Dissolved Vanadium mg/L 0 / 2 0% 0.005 0 0.005 0 / 3 0% 0.005 0 0.005 0 / 1 0% 0.005 -- 0.005 0 / 6 0% 0.005 0 0.005 0 / 12 0% 0.005 9.1E-19 0.005 0 / 3 0% 0.005 0 0.005 0 / 2 0% 0.005 0 0.005 1 / 7 14% 0.0064 0.0024 0.01
Total Boron mg/L 0 / 2 0% 0.005 0 0.005 0 / 3 0% 0.012 0.012 0.025 0 / 1 0% 0.005 -- 0.005 0 / 6 0% 0.005 0 0.005 0 / 12 0% 0.0067 0.0058 0.025 0 / 3 0% 0.005 0 0.005 0 / 2 0% 0.005 0 0.005 0 / 7 0% 0.0057 0.0019 0.01
Dissolved Boron mg/L 0 / 2 0% 0.005 0 0.005 0 / 3 0% 0.005 0 0.005 0 / 1 0% 0.005 -- 0.005 0 / 6 0% 0.005 0 0.005 0 / 12 0% 0.005 9.1E-19 0.005 0 / 3 0% 0.005 0 0.005 0 / 2 0% 0.005 0 0.005 0 / 7 0% 0.0057 0.0019 0.01
Total Calcium mg/L 2 / 2 100% 57 4.2 60 3 / 3 100% 83 30 100 1 / 1 100% 70 -- 70 6 / 6 100% 78 5.2 83 12 / 12 100% 75 16 100 3 / 3 100% 60 24 74 2 / 2 100% 100 5.7 100 7 / 7 100% 88 23 130
Dissolved Calcium mg/L 2 / 2 100% 60 2.1 62 3 / 3 100% 88 27 110 1 / 1 100% 74 -- 74 6 / 6 100% 81 6 85 12 / 12 100% 79 15 110 3 / 3 100% 62 26 78 2 / 2 100% 100 1.4 100 7 / 7 100% 92 23 130
Total Iron mg/L 1 / 2 50% 0.13 0.17 0.25 2 / 3 67% 0.038 0.028 0.07 1 / 1 100% 0.08 -- 0.08 3 / 6 50% 0.024 0.011 0.04 7 / 12 58% 0.05 0.067 0.25 2 / 3 67% 0.3 0.35 0.69 2 / 2 100% 0.16 0.16 0.28 6 / 7 86% 0.42 0.52 1.5
Dissolved Iron mg/L 0 / 2 0% 0.015 0 0.015 0 / 3 0% 0.015 0 0.015 0 / 1 0% 0.015 -- 0.015 0 / 6 0% 0.015 0 0.015 0 / 12 0% 0.015 5.4E-18 0.015 0 / 3 0% 0.015 0 0.015 1 / 2 50% 0.022 0.011 0.03 2 / 7 29% 0.21 0.5 1.3
Total Magnesium mg/L 2 / 2 100% 10 0.71 10 3 / 3 100% 19 7.4 25 1 / 1 100% 20 -- 20 6 / 6 100% 20 1.7 22 12 / 12 100% 18 5.3 25 3 / 3 100% 13 1.7 14 2 / 2 100% 26 0 26 7 / 7 100% 33 7.1 47
Dissolved Magnesium mg/L 2 / 2 100% 10 0.71 10 3 / 3 100% 21 5.9 25 1 / 1 100% 21 -- 21 6 / 6 100% 21 1.4 23 12 / 12 100% 19 5.3 25 3 / 3 100% 14 2.3 15 2 / 2 100% 28 0.71 28 7 / 7 100% 35 7.7 49
Total Potassium mg/L 2 / 2 100% 4 1.4 5 3 / 3 100% 10 0.58 10 1 / 1 100% 10 -- 10 6 / 6 100% 10 0.82 11 12 / 12 100% 9.1 2.5 11 3 / 3 100% 10 2.3 13 2 / 2 100% 11 1.4 12 7 / 7 100% 20 7.8 31
Dissolved Potassium mg/L 2 / 2 100% 4.5 0.71 5 3 / 3 100% 11 1 12 1 / 1 100% 11 -- 11 6 / 6 100% 11 1 12 12 / 12 100% 10 2.6 12 3 / 3 100% 11 2.3 14 2 / 2 100% 12 2.1 13 7 / 7 100% 21 8.6 33
Total Sodium mg/L 2 / 2 100% 3 0 3 3 / 3 100% 5.3 0.58 6 1 / 1 100% 5 -- 5 6 / 6 100% 5.8 0.41 6 12 / 12 100% 5.2 1.1 6 3 / 3 100% 5 1.7 7 2 / 2 100% 10 0.71 10 7 / 7 100% 8.6 2.4 13
Dissolved Sodium mg/L 2 / 2 100% 3.5 0.71 4 3 / 3 100% 6 1 7 1 / 1 100% 6 -- 6 6 / 6 100% 6.7 0.82 7 12 / 12 100% 5.9 1.4 7 3 / 3 100% 6.3 1.5 8 2 / 2 100% 10 0 10 7 / 7 100% 10 2.7 15
Total Zinc mg/L 0 / 2 0% 0.005 0 0.005 0 / 3 0% 0.005 0 0.005 0 / 1 0% 0.005 -- 0.005 0 / 6 0% 0.005 0 0.005 0 / 12 0% 0.005 9.1E-19 0.005 0 / 3 0% 0.005 0 0.005 0 / 2 0% 0.005 0 0.005 1 / 7 14% 0.0079 0.0057 0.02
Dissolved Zinc mg/L 0 / 2 0% 0.005 0 0.005 0 / 3 0% 0.005 0 0.005 0 / 1 0% 0.005 -- 0.005 0 / 6 0% 0.005 0 0.005 0 / 12 0% 0.005 9.1E-19 0.005 0 / 3 0% 0.005 0 0.005 0 / 2 0% 0.005 0 0.005 0 / 7 0% 0.0057 0.0019 0.01
Total Mercury mg/L 0 / 2 0% 0.0003 0 0.0003 0 / 3 0% 0.0003 0 0.0003 0 / 1 0% 0.0003 -- 0.0003 0 / 6 0% 0.0003 0 0.0003 0 / 12 0% 0.0003 0 0.0003 0 / 3 0% 0.0003 0 0.0003 0 / 2 0% 0.0003 0 0.0003 0 / 6 0% 0.00035 0.00012 0.0006
Dissolved Mercury mg/L 0 / 2 0% 0.0003 0 0.0003 0 / 3 0% 0.0003 0 0.0003 0 / 1 0% 0.0003 -- 0.0003 0 / 6 0% 0.0003 0 0.0003 0 / 12 0% 0.0003 0 0.0003 0 / 3 0% 0.0003 0 0.0003 0 / 2 0% 0.0003 0 0.0003 0 / 6 0% 0.00035 0.00012 0.0006
4,4´-DDD ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 2 0% 0.025 0 0.025 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
4,4´-DDE ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 2 0% 0.025 0 0.025 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
4,4´-DDT ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 2 0% 0.025 0 0.025 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Aldrin ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 2 0% 0.025 0 0.025 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
alpha-BHC ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 2 0% 0.025 0 0.025 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
alpha-Chlordane ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 2 0% 0.025 0 0.025 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
beta-BHC ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 2 0% 0.025 0 0.025 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Chlordane ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
delta-BHC ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 2 0% 0.025 0 0.025 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Dieldrin ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 2 0% 0.025 0 0.025 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Endosulfan I ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 2 0% 0.025 0 0.025 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Endosulfan II ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 2 0% 0.025 0 0.025 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Endosulfan sulfate ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 2 0% 0.025 0 0.025 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Endrin ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 2 0% 0.025 0 0.025 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Endrin aldehyde ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 2 0% 0.025 0 0.025 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Endrin ketone ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 2 0% 0.025 0 0.025 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
gamma-BHC (Lindane) ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 2 0% 0.025 0 0.025 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
gamma-Chlordane ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 2 0% 0.025 0 0.025 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Heptachlor ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 2 0% 0.025 0 0.025 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Heptachlor epoxide ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 2 0% 0.025 0 0.025 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Isodrin ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 2 0% 0.025 0 0.025 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Methoxychlor ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 0 NA NA NA NA 0 / 1 0% 0.025 -- 0.025 0 / 2 0% 0.025 0 0.025 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Toxaphene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.35 -- 0.35 0 / 0 NA NA NA NA 0 / 1 0% 0.35 -- 0.35 0 / 2 0% 0.35 0 0.35 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,4,5-T ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,4,5-TP (Silvex) ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,4-D ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.5 -- 0.5 0 / 0 NA NA NA NA 0 / 1 0% 0.5 -- 0.5 0 / 2 0% 0.5 0 0.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Dalapon ug/L 0 / 0 NA NA NA NA 0 / 1 0% 1.2 -- 1.2 0 / 0 NA NA NA NA 0 / 1 0% 1.2 -- 1.2 0 / 2 0% 1.2 0 1.2 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Dicamba ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.12 -- 0.12 0 / 0 NA NA NA NA 0 / 1 0% 0.12 -- 0.12 0 / 2 0% 0.12 0 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Dichlorprop ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.5 -- 0.5 0 / 0 NA NA NA NA 0 / 1 0% 0.5 -- 0.5 0 / 2 0% 0.5 0 0.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
MCPA ug/L 0 / 0 NA NA NA NA 0 / 1 0% 100 -- 100 0 / 0 NA NA NA NA 0 / 1 0% 100 -- 100 0 / 2 0% 100 0 100 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
MCPP ug/L 0 / 0 NA NA NA NA 0 / 1 0% 100 -- 100 0 / 0 NA NA NA NA 0 / 1 0% 100 -- 100 0 / 2 0% 100 0 100 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Pentachlorophenol ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.05 -- 0.05 0 / 0 NA NA NA NA 0 / 1 0% 0.05 -- 0.05 0 / 2 0% 0.05 0 0.05 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Aroclor 1016 ug/L 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Aroclor 1221 ug/L 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Aroclor 1232 ug/L 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Aroclor 1242 ug/L 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Aroclor 1248 ug/L 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Aroclor 1254 ug/L 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Aroclor 1260 ug/L 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Aroclor 1262 ug/L 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Aroclor 1268 ug/L 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,1,1-Trichloroethane ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,1,2,2-Tetrachloroethane ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,1,2-Trichloro-1,2,2-trifluoroethane ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,1,2-Trichloroethane ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,1-Dichloroethane ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,1-Dichloroethene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,2,3-Trichlorobenzene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,2,4-Trichlorobenzene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,2-Dibromo-3-chloropropane ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,2-Dibromoethane ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,2-Dichlorobenzene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,2-Dichloroethane ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,2-Dichloropropane ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,3-Dichlorobenzene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,4-Dichlorobenzene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,4-Dioxane ug/L 0 / 0 NA NA NA NA 0 / 1 0% 62 -- 62 0 / 0 NA NA NA NA 0 / 1 0% 62 -- 62 0 / 2 0% 62 0 62 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2-Hexanone ug/L 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5 0 / 2 0% 5 0 5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Acetone ug/L 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5 0 / 2 0% 5 0 5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Benzene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Bromochloromethane ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Bromodichloromethane ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Bromoform ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Bromomethane ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Carbon disulfide ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Carbon tetrachloride ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Chlorobenzene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Chlorodibromomethane ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Chloroethane ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Chloroform ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Chloromethane ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
cis-1,2-Dichloroethene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
cis-1,3-Dichloropropene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Cyclohexane ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Dichlorodifluoromethane ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Ethylbenzene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Isopropylbenzene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
m+p-Xylenes ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Methyl acetate ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Methyl ethyl ketone ug/L 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5 0 / 2 0% 5 0 5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Methyl isobutyl ketone ug/L 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5 0 / 2 0% 5 0 5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Methyl tert-butyl ether (MTBE) ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Methylcyclohexane ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Methylene chloride ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
o-Xylene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Styrene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Tetrachloroethene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Toluene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
trans-1,2-Dichloroethene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
trans-1,3-Dichloropropene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Trichloroethene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Trichlorofluoromethane ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Vinyl chloride ug/L 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,2,4,5-Tetrachlorobenzene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,3,4,6-Tetrachlorophenol ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,4,5-Trichlorophenol ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,4,6-Trichlorophenol ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,4-Dichlorophenol ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,4-Dimethylphenol ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,4-Dinitrophenol ug/L 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5 0 / 2 0% 5 0 5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,4-Dinitrotoluene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,6-Dinitrotoluene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2-Chloronaphthalene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2-Chlorophenol ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2-Nitroaniline ug/L 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5 0 / 2 0% 5 0 5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2-Nitrophenol ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
3,3´-Dichlorobenzidine ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
3-Nitroaniline ug/L 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5 0 / 2 0% 5 0 5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
4,6-Dinitro-2-methylphenol ug/L 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5 0 / 2 0% 5 0 5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
4-Bromophenyl phenyl ether ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
4-Chloro-3-methylphenol ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
4-Chlorophenyl phenyl ether ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
4-Nitroaniline ug/L 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5 0 / 2 0% 5 0 5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
4-Nitrophenol ug/L 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5 0 / 2 0% 5 0 5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Acetophenone ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Atrazine ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Benzaldehyde ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Biphenyl ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
bis(-2-chloroethoxy)Methane ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
bis(-2-chloroethyl)Ether ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
bis(2-chloroisopropyl)Ether ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
bis(2-ethylhexyl)Phthalate ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Butylbenzylphthalate ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Caprolactam ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Carbazole ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Dibenzofuran ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Diethyl phthalate ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Dimethyl phthalate ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Di-n-butyl phthalate ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Di-n-octyl phthalate ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Hexachlorobenzene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Hexachlorobutadiene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Hexachlorocyclopentadiene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Hexachloroethane ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
m+p-Cresols ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Nitrobenzene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
n-Nitroso-di-n-propylamine ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
n-Nitrosodiphenylamine ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
o-Cresol ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
p-Chloroaniline ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Pentachlorophenol ug/L 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5 0 / 2 0% 5 0 5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Phenol ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2-Methylnaphthalene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 1 0% 5 -- 5 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5
Acenaphthene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 1 0% 5 -- 5 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5
Acenaphthylene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 1 0% 5 -- 5 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5
Anthracene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 1 0% 5 -- 5 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5
Benzo(a)anthracene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 1 0% 5 -- 5 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5
Benzo(a)pyrene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 1 0% 5 -- 5 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5
Benzo(b)fluoranthene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 1 0% 5 -- 5 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5
Benzo(g,h,i)perylene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 1 0% 5 -- 5 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5
Benzo(k)fluoranthene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 1 0% 5 -- 5 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5
Chrysene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 1 0% 5 -- 5 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5
Dibenzo(a,h)anthracene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 1 0% 5 -- 5 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5
Fluoranthene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 1 0% 5 -- 5 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5
Fluorene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 1 0% 5 -- 5 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5
Indeno(1,2,3-cd)pyrene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 1 0% 5 -- 5 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5
Isophorone ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Naphthalene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 1 0% 5 -- 5 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5
Phenanthrene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 1 0% 5 -- 5 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5
Pyrene ug/L 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 0 NA NA NA NA 0 / 1 0% 2.5 -- 2.5 0 / 2 0% 2.5 0 2.5 0 / 1 0% 5 -- 5 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5
C11 to C22 Aromatics mg/L 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 0.15 -- 0.15 0 / 0 NA NA NA NA 0 / 1 0% 0.15 -- 0.15
C19 to C36 Aliphatics mg/L 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 0.15 -- 0.15 0 / 0 NA NA NA NA 0 / 1 0% 0.15 -- 0.15
C9 to C18 Aliphatics mg/L 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 0.15 -- 0.15 0 / 0 NA NA NA NA 0 / 1 0% 0.15 -- 0.15
Total Extractable Hydrocarbons mg/L 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 0.15 -- 0.15 0 / 0 NA NA NA NA 0 / 1 0% 0.15 -- 0.15

SW8015M Total Extractable Hydrocarbons mg/L 0 / 2 0% 0.15 0 0.15 0 / 2 0% 0.15 0.0035 0.15 0 / 1 0% 0.15 -- 0.15 0 / 6 0% 0.15 0 0.15 0 / 11 0% 0.15 0.0015 0.15 1 / 3 33% 0.26 0.18 0.47 0 / 2 0% 0.15 0 0.15 1 / 7 14% 0.2 0.078 0.32
Benzene ug/L 0 / 2 0% 0.25 0 0.25 0 / 3 0% 0.25 0 0.25 0 / 1 0% 0.25 -- 0.25 0 / 6 0% 0.25 0 0.25 0 / 12 0% 0.25 0 0.25 0 / 3 0% 0.25 0 0.25 0 / 2 0% 0.25 0 0.25 1 / 7 14% 0.34 0.16 0.65
C5 to C8 Aliphatics ug/L 0 / 2 0% 10 0 10 0 / 3 0% 10 0 10 0 / 1 0% 10 -- 10 0 / 6 0% 10 0 10 0 / 12 0% 10 0 10 1 / 3 33% 15 8.7 25 0 / 1 0% 10 -- 10 2 / 6 33% 22 21 62
C9 to C10 Aromatics ug/L 0 / 2 0% 10 0 10 0 / 3 0% 10 0 10 0 / 1 0% 10 -- 10 0 / 6 0% 10 0 10 0 / 12 0% 10 0 10 0 / 3 0% 10 0 10 0 / 1 0% 10 -- 10 0 / 6 0% 10 0 10
C9 to C12 Aliphatics ug/L 0 / 2 0% 10 0 10 0 / 3 0% 10 0 10 0 / 1 0% 10 -- 10 0 / 6 0% 10 0 10 0 / 12 0% 10 0 10 0 / 3 0% 10 0 10 0 / 1 0% 10 -- 10 0 / 6 0% 10 0 10
Ethylbenzene ug/L 0 / 2 0% 0.25 0 0.25 0 / 2 0% 0.25 0 0.25 0 / 1 0% 0.25 -- 0.25 0 / 6 0% 0.25 0 0.25 0 / 11 0% 0.25 0 0.25 0 / 3 0% 0.25 0 0.25 0 / 1 0% 0.25 -- 0.25 0 / 6 0% 0.25 0 0.25
m+p-Xylenes ug/L 0 / 2 0% 0.25 0 0.25 0 / 2 0% 0.25 0 0.25 0 / 1 0% 0.25 -- 0.25 0 / 6 0% 0.25 0 0.25 0 / 11 0% 0.25 0 0.25 0 / 3 0% 0.25 0 0.25 0 / 1 0% 0.25 -- 0.25 0 / 6 0% 0.25 0 0.25
Methyl tert-butyl ether (MTBE) ug/L 0 / 2 0% 0.5 0 0.5 0 / 2 0% 0.5 0 0.5 0 / 1 0% 0.5 -- 0.5 0 / 6 0% 0.5 0 0.5 0 / 11 0% 0.5 0 0.5 0 / 3 0% 0.5 0 0.5 0 / 1 0% 0.5 -- 0.5 0 / 6 0% 0.5 0 0.5
Naphthalene ug/L 0 / 2 0% 0.5 0 0.5 0 / 2 0% 0.5 0 0.5 0 / 1 0% 0.5 -- 0.5 0 / 6 0% 0.5 0 0.5 0 / 11 0% 0.5 0 0.5 0 / 3 0% 0.5 0 0.5 0 / 1 0% 0.5 -- 0.5 0 / 6 0% 0.47 0.073 0.5
o-Xylene ug/L 0 / 2 0% 0.25 0 0.25 0 / 2 0% 0.25 0 0.25 0 / 1 0% 0.25 -- 0.25 0 / 6 0% 0.25 0 0.25 0 / 11 0% 0.25 0 0.25 0 / 3 0% 0.25 0 0.25 0 / 1 0% 0.25 -- 0.25 0 / 6 0% 0.25 0 0.25
Toluene ug/L 0 / 2 0% 0.25 0 0.25 0 / 2 0% 0.25 0 0.25 0 / 1 0% 0.25 -- 0.25 0 / 6 0% 0.25 0 0.25 0 / 11 0% 0.25 0 0.25 0 / 3 0% 0.25 0 0.25 0 / 1 0% 0.25 -- 0.25 0 / 6 0% 0.25 0 0.25
Total Purgeable Hydrocarbons ug/L 0 / 2 0% 10 0 10 0 / 2 0% 10 0 10 0 / 1 0% 10 -- 10 0 / 6 0% 10 0 10 0 / 11 0% 10 0 10 1 / 3 33% 14 7.5 23 0 / 1 0% 10 -- 10 2 / 6 33% 20 18 53
Xylenes, Total ug/L 0 / 2 0% 0.25 0 0.25 0 / 2 0% 0.25 0 0.25 0 / 1 0% 0.25 -- 0.25 0 / 6 0% 0.25 0 0.25 0 / 11 0% 0.25 0 0.25 0 / 3 0% 0.25 0 0.25 0 / 1 0% 0.25 -- 0.25 0 / 6 0% 0.25 0 0.25

E350.1 Nitrogen, Ammonia as N mg/L 0 / 2 0% 0.05 0 0.05 0 / 2 0% 0.05 0 0.05 0 / 0 NA NA NA NA 0 / 6 0% 0.05 7.6E-18 0.05 0 / 10 0% 0.05 7.3E-18 0.05 0 / 3 0% 0.05 8.5E-18 0.05 0 / 0 NA NA NA NA 0 / 1 0% 0.05 -- 0.05
E351.2 Nitrogen, Kjeldahl, Total as N mg/L 0 / 2 0% 0.25 0 0.25 0 / 2 0% 0.25 0 0.25 0 / 0 NA NA NA NA 2 / 6 33% 0.33 0.13 0.5 2 / 10 20% 0.3 0.11 0.5 1 / 3 33% 1.2 1.6 3.1 0 / 0 NA NA NA NA 0 / 1 0% 0.25 -- 0.25

Nitrogen, Nitrate+Nitrite as N mg/L 2 / 2 100% 0.015 0.0071 0.02 2 / 2 100% 0.05 0.028 0.07 0 / 0 NA NA NA NA 5 / 6 83% 0.022 0.012 0.04 9 / 10 90% 0.027 0.018 0.07 0 / 3 0% 0.005 0 0.005 0 / 0 NA NA NA NA 1 / 1 100% 1.2 -- 1.2
Nitrogen, Nitrite as N mg/L 0 / 2 0% 0.005 0 0.005 0 / 2 0% 0.005 0 0.005 0 / 1 0% 0.005 -- 0.005 0 / 6 0% 0.005 0 0.005 0 / 11 0% 0.005 9.1E-19 0.005 1 / 3 33% 0.0067 0.0029 0.01 0 / 1 0% 0.005 -- 0.005 0 / 6 0% 0.005 0 0.005

Calculation Nitrogen, Nitrate as N mg/L 2 / 2 100% 0.015 0.0071 0.02 2 / 3 67% 0.035 0.033 0.07 0 / 0 NA NA NA NA 5 / 6 83% 0.022 0.012 0.04 9 / 11 82% 0.025 0.019 0.07 0 / 3 0% 0.005 0 0.005 0 / 0 NA NA NA NA 1 / 1 100% 1.2 -- 1.2
E900.0 Gross Alpha pCi/L 0 / 0 NA NA NA NA 1 / 1 100% 1.7 -- 1.7 0 / 0 NA NA NA NA 1 / 1 100% 2.5 -- 2.5 2 / 2 100% 2.1 0.57 2.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
E903.0 Radium 226 pCi/L 0 / 0 NA NA NA NA 0 / 1 0% 0.5 -- 0.5 0 / 0 NA NA NA NA 0 / 1 0% 0.3 -- 0.3 0 / 2 0% 0.4 0.14 0.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
RA-05 Radium 228 pCi/L 0 / 0 NA NA NA NA 0 / 1 0% 0.5 -- 0.5 0 / 0 NA NA NA NA 0 / 1 0% 0.5 -- 0.5 0 / 2 0% 0.5 0 0.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA

A7500-RA Radium 226 + Radium 228 pCi/L 0 / 0 NA NA NA NA 0 / 1 0% 0.5 -- 0.5 0 / 0 NA NA NA NA 0 / 1 0% 0.5 -- 0.5 0 / 2 0% 0.5 0 0.5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Chloride mg/L 0 / 2 0% 0.5 0 0.5 3 / 3 100% 5 1 6 1 / 1 100% 5 -- 5 6 / 6 100% 5.7 0.52 6 10 / 12 83% 4.6 2 6 3 / 3 100% 5.3 4 10 2 / 2 100% 3.5 0.71 4 7 / 7 100% 4.3 1.4 6
Fluoride mg/L 2 / 2 100% 0.2 0 0.2 2 / 2 100% 0.85 0.071 0.9 1 / 1 100% 0.8 -- 0.8 6 / 6 100% 0.73 0.082 0.8 11 / 11 100% 0.66 0.24 0.9 3 / 3 100% 0.3 0 0.3 1 / 1 100% 0.3 -- 0.3 7 / 6 117% 0.25 0.055 0.3
Sulfate mg/L 2 / 2 100% 8 0 8 2 / 2 100% 9 0 9 1 / 1 100% 9 -- 9 6 / 6 100% 11 0.82 11 11 / 11 100% 10 1.3 11 3 / 3 100% 15 2.9 17 1 / 1 100% 24 -- 24 7 / 6 117% 36 18 58

E365.1 Phosphorus, Orthophosphate as P mg/L 2 / 2 100% 0.0085 0.0035 0.011 2 / 2 100% 0.24 0.028 0.26 1 / 1 100% 0.1 -- 0.1 6 / 6 100% 0.13 0.028 0.16 11 / 11 100% 0.13 0.078 0.26 3 / 3 100% 0.12 0.053 0.15 2 / 2 100% 0.3 0.037 0.32 7 / 7 100% 0.51 0.44 1.2
Kelada mod Total Cyanide mg/L 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA

Alkalinity, Total as CaCO3 mg/L 2 / 2 100% 200 8.5 200 3 / 3 100% 310 92 380 1 / 1 100% 270 -- 270 6 / 6 100% 280 13 300 12 / 12 100% 270 55 380 3 / 3 100% 210 77 250 2 / 2 100% 370 7.1 380 7 / 7 100% 360 73 480
Bicarbonate as HCO3 mg/L 2 / 2 100% 240 11 250 3 / 3 100% 370 110 460 1 / 1 100% 330 -- 330 6 / 6 100% 340 17 360 12 / 12 100% 330 67 460 3 / 3 100% 260 94 310 1 / 1 100% 440 -- 440 7 / 6 117% 440 95 590
Carbonate as CO3 mg/L 0 / 2 0% 2 0 2 0 / 3 0% 2 0 2 0 / 1 0% 2 -- 2 1 / 6 17% 2.5 1.2 5 1 / 12 8% 2.2 0.87 5 0 / 3 0% 2 0 2 0 / 1 0% 2 -- 2 0 / 6 0% 2 0 2

A2340 B Hardness as CaCO3 mg/L 0 / 0 NA NA NA NA 2 / 2 100% 360 20 370 1 / 1 100% 270 -- 270 6 / 6 100% 290 15 300 9 / 9 100% 300 35 370 3 / 3 100% 210 76 260 1 / 1 100% 360 -- 360 6 / 6 100% 370 68 460
A2540 C Solids, Total Dissolved TDS @ 180 C mg/L 2 / 2 100% 230 13 240 2 / 2 100% 410 29 430 1 / 1 100% 300 -- 300 6 / 6 100% 330 15 340 11 / 11 100% 320 59 430 3 / 3 100% 280 72 330 2 / 2 100% 450 3.5 450 7 / 7 100% 470 58 550
A2540 D Solids, Total Suspended TSS @ 105 C mg/L 0 / 2 0% 5 0 5 0 / 2 0% 5 0 5 0 / 1 0% 5 -- 5 0 / 6 0% 5 0 5 0 / 11 0% 5 0 5 1 / 3 33% 10 8.1 19 1 / 2 50% 20 22 36 2 / 7 29% 8.9 5.5 19
A5310 C Organic Carbon, Dissolved (DOC) mg/L 2 / 2 100% 1.4 0.21 1.5 2 / 2 100% 3.4 0.57 3.8 1 / 1 100% 3.6 -- 3.6 5 / 5 100% 3.3 0.31 3.6 10 / 10 100% 2.9 0.89 3.8 3 / 3 100% 7 7.3 15 2 / 2 100% 4 1.8 5.3 7 / 7 100% 4.3 2.7 8.8

Non-detects were evaluated at 1/2 the detection limit.  
NA = not analyzed
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MILL POND
URC-1 URC-2 TP TP-TOE1 TP-TOE2 MP LRC-1 LRC-2 LRC-3 LRC-4 LRC-5 LRC-6 FC-2 FC-POND FC-1 CC-2 CC-1 CCS-9 CCS-8 CCS-6 CCS-1 CCS-11 CCS-14 CCS-16

Barium mg/L 0.2 0.2 0.4 0.5 0.4 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.3 0.3 0.3 0.7 0.4 0.8 0.6 0.5 1 0.6 0.5 0.9
Copper mg/L ND ND ND ND ND ND ND ND ND 0.004 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Manganese mg/L ND ND 0.04 0.14 0.03 ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.03 ND ND ND 0.66
Vanadium mg/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.01 ND ND ND
Calcium mg/L 59 62 58 107 100 74 70 78 84 84 85 85 78 32 77 99 97 108 83 97 92 69 65 131
Iron mg/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.03 ND ND ND 0.03 ND ND 1.34
Magnesium mg/L 9 10 14 25 23 21 21 23 22 22 21 19 15 11 15 28 27 27 49 33 41 33 28 33
Potassium mg/L 4 5 10 12 11 11 10 12 11 11 11 9 10 14 10 13 10 10 33 23 12 28 26 16
Sodium mg/L 3 4 5 7 6 6 5 7 7 7 7 7 5 8 6 10 10 10 15 12 8 7 9 10
Mercury mg/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA ND ND ND

Extractable 
Hydrocarbons

Total Extractable Hydrocarbons mg/L ND ND NA ND ND ND ND ND ND ND ND ND ND 0.47 ND ND ND ND ND ND ND ND 0.32 ND

Benzene ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.65 ND
C5 to C8 Aliphatics ug/L ND ND ND ND ND ND ND ND ND ND ND ND 25 ND ND ND ND ND ND ND 30 ND 62 ND
Total Purgeable Hydrocarbons ug/L ND ND NA ND ND ND ND ND ND ND ND ND 23 ND ND ND ND ND ND ND 27 ND 53 ND
Nitrogen, Ammonia as N mg/L ND ND NA ND ND NA ND ND ND ND ND ND ND ND ND NA NA NA NA NA ND NA NA NA
Nitrogen, Kjeldahl, Total as N mg/L ND ND NA ND ND NA 0.5 0.5 ND ND ND ND ND 3.1 ND NA NA NA NA NA ND NA NA NA
Nitrogen, Nitrate+Nitrite as N mg/L 0.02 0.01 NA 0.03 0.07 NA 0.02 0.04 0.03 0.02 ND 0.02 ND ND ND NA NA NA NA NA 1.16 NA NA NA
Nitrogen, Nitrite as N mg/L ND ND NA ND ND ND ND ND ND ND ND ND ND 0.01 ND ND ND ND ND ND ND ND ND ND
Nitrogen, Nitrate as N mg/L 0.02 0.01 ND 0.03 0.07 NA 0.02 0.04 0.03 0.02 ND 0.02 ND ND ND NA NA NA NA NA 1.16 NA NA NA

Radionuclides Gross Alpha pCi/L NA NA NA 1.7 NA NA NA 2.5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloride mg/L ND ND 4 6 5 5 5 5 6 6 6 6 3 10 3 4 3 5 5 6 3 4 2 5
Fluoride mg/L 0.2 0.2 NA 0.9 0.8 0.8 0.8 0.7 0.8 0.7 0.8 0.6 0.3 0.3 0.3 0.2 0.3 0.2 0.3 0.3 0.3 0.2 0.3 0.2
Sulfate mg/L 8 8 NA 9 9 9 9 11 11 11 11 11 17 12 17 20 24 20 57 54 40 58 30 14
Phosphorus, Orthophosphate as P mg/L 0.006 0.011 NA 0.262 0.223 0.095 0.094 0.099 0.157 0.154 0.152 0.132 0.155 0.064 0.155 0.323 0.271 0.217 0.032 1.16 0.138 0.458 1.03 0.512
Alkalinity, Total as CaCO3 mg/L 193 205 202 376 341 270 261 284 295 294 293 279 253 120 253 375 365 382 405 348 372 271 282 485
Bicarbonate as HCO3 mg/L 235 251 246 459 416 330 318 336 360 359 357 339 309 147 309 435 445 467 494 425 453 330 344 591
Carbonate as CO3 mg/L ND ND ND ND ND ND ND 5 ND ND ND ND ND ND ND 11 ND ND ND ND ND ND ND ND
Hardness as CaCO3 mg/L NA NA NA 372 344 272 260 289 299 299 299 290 259 124 253 361 NA 382 409 378 NA 307 278 464
Solids, Total Dissolved TDS @ 180 C mg/L 224 242 NA 432 391 305 300 332 343 339 329 332 325 202 327 449 454 451 528 501 472 426 386 549
Solids, Total Suspended TSS @ 105 C mg/L ND ND NA ND ND ND ND ND ND ND ND ND ND 19 ND 36 ND ND ND 19 ND ND 13 ND
Organic Carbon, Dissolved (DOC) mg/L 1.2 1.5 NA 3.8 3 3.6 3.6 3.6 3 3.1 3 NA 3.3 15.4 2.4 2.7 5.3 1.9 6.1 8.8 1.8 1.8 3.8 5.6

ND = not detected
NA = not analyzed

LOWER RAINY CREEK
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TABLE B-4.  NONASBESTOS RESULTS FOR SEDIMENT SAMPLES 
COLLECTED AT LIBBY OU3 DURING PHASE I

Reach
Station ID

Category Method Analyte Units Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual.
Aluminum mg/kg-dry 6870 v 12300 v 11200 v 4730 v 11300 v 11200 v 10000 v 9690 v 16200 v 3460 v 11200 v 11200 v 9240 v 26100 v 27500 v 6630 v 4670 v 10400 v 33800 v 13600 v 9290 v 16100 v 12200 v 9180 v
Antimony mg/kg-dry 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Arsenic mg/kg-dry 3 v 3 v 3 v 7 v 2 U 6 v 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 v 3 v 2 U 2 U 2 v 5 v 2 U 2 U 2 U 2 U 3 v
Barium mg/kg-dry 284 v 302 v 906 v 1120 v 637 v 703 v 440 v 397 v 1080 v 186 v 543 v 855 v 219 v 1520 v 431 v 199 v 685 v 516 v 4930 v 391 v 322 v 322 v 583 v 2680 v
Beryllium mg/kg-dry 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Boron mg/kg-dry 8 U 5 U 9 U 5 U 5 U 8 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 7 U 5 U 5 U 5 U 5 U 10 U 5 U 5 U 5 U 5 U 5 U
Cadmium mg/kg-dry 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U
Chromium mg/kg-dry 6 v 32.8 v 110 v 43 v 213 v 48 v 148 v 135 v 233 v 38.8 v 129 v 126 v 21 v 289 v 14.6 v 77.2 v 43.3 v 216 v 988 v 180 v 165 v 109 v 123 v 93.9 v
Cobalt mg/kg-dry 5 U 9 v 17 v 26 v 20 v 11 v 13 v 13 v 24 v 6 v 13 v 19 v 9 v 42 v 7 v 13 v 7 v 16 v 75 v 21 v 17 v 16 v 17 v 27 v
Copper mg/kg-dry 19 v 37 v 29 v 16 v 21 v 49 v 15 v 23 v 36 v 13 v 22 v 36 v 25 v 66 v 27 v 18 v 37 v 64 v 57 v 36 v 35 v 16 v 14 v 29 v
Iron mg/kg-dry 5120 v 17600 v 16200 v 14500 v 27000 v 14000 v 15700 v 14900 v 27800 v 9880 v 20700 v 33200 v 22300 v 39600 v 18300 v 20600 v 10600 v 16900 v 46400 v 18100 v 19000 v 25100 v 15500 v 54600 v
Lead mg/kg-dry 7 v 12 v 19 v 11 v 100 v 15 v 7 v 9 v 22 v 5 U 11 v 23 v 9 v 48 v 18 v 7 v 12 v 96 v 56 v 89 v 33 v 14 v 9 v 7 v
Manganese mg/kg-dry 306 v 346 v 392 v 12700 v 2470 v 953 v 299 v 785 v 798 v 301 v 493 v 492 v 151 v 573 v 302 v 263 v 2920 v 332 v 1120 v 419 v 162 v 146 v 168 v 2860 v
Nickel mg/kg-dry 5 U 14 v 32 v 24 v 41 v 17 v 26 v 27 v 48 v 9 v 26 v 31 v 11 v 82 v 12 v 26 v 11 v 40 v 226 v 43 v 37 v 28 v 34 v 39 v
Selenium mg/kg-dry 1.2 v 0.5 v 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.7 v 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1.4 v 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Silver mg/kg-dry 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
Thallium mg/kg-dry 0.6 U 0.6 U 0.7 v 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.9 v 0.6 U 0.6 U 0.6 U 0.6 U 4.3 v 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U
Vanadium mg/kg-dry 6 v 39 v 26 v 46 v 79 v 31 v 31 v 31 v 58 v 27 v 48 v 80 v 45 v 58 v 23 v 50 v 35 v 62 v 105 v 41 v 35 v 45 v 33 v 57 v
Zinc mg/kg-dry 15 v 35 v 29 v 17 v 19 v 39 v 19 v 20 v 34 v 9 v 25 v 26 v 23 v 50 v 42 v 48 v 15 v 23 v 54 v 24 v 17 v 31 v 15 v 19 v

SW7470A Mercury mg/kg-dry 0.1 U 0.1 v 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 v 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
4,4´-DDD mg/kg-dry NA NA NA NA NA NA NA NA 0.002 U NA NA 0.0022 U 0.0021 U 0.0028 U 0.0023 U 0.0021 U 0.0024 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4´-DDE mg/kg-dry NA NA NA NA NA NA NA NA 0.002 U NA NA 0.0022 U 0.0021 U 0.0028 U 0.0023 U 0.0021 U 0.0024 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4´-DDT mg/kg-dry NA NA NA NA NA NA NA NA 0.002 U NA NA 0.0022 U 0.0021 U 0.0028 U 0.0023 U 0.0021 U 0.0024 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aldrin mg/kg-dry NA NA NA NA NA NA NA NA 0.002 U NA NA 0.0022 U 0.0021 U 0.0028 U 0.0023 U 0.0021 U 0.0024 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
alpha-BHC mg/kg-dry NA NA NA NA NA NA NA NA 0.002 U NA NA 0.0022 U 0.0021 U 0.0028 U 0.0023 U 0.0021 U 0.0025 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
alpha-Chlordane mg/kg-dry NA NA NA NA NA NA NA NA 0.002 U NA NA 0.0022 U 0.0021 U 0.0028 U 0.0023 U 0.0021 U 0.0024 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
beta-BHC mg/kg-dry NA NA NA NA NA NA NA NA 0.002 U NA NA 0.0022 U 0.0021 U 0.0028 U 0.0023 U 0.0021 U 0.0024 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlordane mg/kg-dry NA NA NA NA NA NA NA NA 0.02 U NA NA 0.022 U 0.021 U 0.028 U 0.023 U 0.021 U 0.024 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
delta-BHC mg/kg-dry NA NA NA NA NA NA NA NA 0.002 U NA NA 0.0022 U 0.0021 U 0.0028 U 0.0023 U 0.0021 U 0.0024 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dieldrin mg/kg-dry NA NA NA NA NA NA NA NA 0.002 U NA NA 0.0022 U 0.0021 U 0.0028 U 0.0023 U 0.0021 U 0.0024 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan I mg/kg-dry NA NA NA NA NA NA NA NA 0.002 U NA NA 0.0022 U 0.0021 U 0.0028 U 0.0023 U 0.0021 U 0.0024 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan II mg/kg-dry NA NA NA NA NA NA NA NA 0.002 U NA NA 0.0022 U 0.0021 U 0.0028 U 0.0023 U 0.0021 U 0.0024 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan sulfate mg/kg-dry NA NA NA NA NA NA NA NA 0.002 U NA NA 0.0022 U 0.0021 U 0.0028 U 0.0023 U 0.0021 U 0.0024 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin mg/kg-dry NA NA NA NA NA NA NA NA 0.002 U NA NA 0.0022 U 0.0021 U 0.0028 U 0.0023 U 0.0021 U 0.0024 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin aldehyde mg/kg-dry NA NA NA NA NA NA NA NA 0.002 U NA NA 0.0022 U 0.0021 U 0.0028 U 0.0023 U 0.0021 U 0.0024 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin ketone mg/kg-dry NA NA NA NA NA NA NA NA 0.002 U NA NA 0.0022 U 0.0021 U 0.0028 U 0.0023 U 0.0021 U 0.0024 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
gamma-BHC (Lindane) mg/kg-dry NA NA NA NA NA NA NA NA 0.002 U NA NA 0.0022 U 0.0021 U 0.0028 U 0.0023 U 0.0021 U 0.0024 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
gamma-Chlordane mg/kg-dry NA NA NA NA NA NA NA NA 0.002 U NA NA 0.0022 U 0.0021 U 0.0028 U 0.0023 U 0.0021 U 0.0024 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Heptachlor mg/kg-dry NA NA NA NA NA NA NA NA 0.002 U NA NA 0.0022 U 0.0021 U 0.0028 U 0.0023 U 0.0021 U 0.0024 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Heptachlor epoxide mg/kg-dry NA NA NA NA NA NA NA NA 0.002 U NA NA 0.0022 U 0.0021 U 0.0028 U 0.0023 U 0.0021 U 0.0024 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Isodrin mg/kg-dry NA NA NA NA NA NA NA NA 0.0024 U NA NA 0.0025 U 0.0025 U 0.0033 U 0.0027 U 0.0025 U 0.0028 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methoxychlor mg/kg-dry NA NA NA NA NA NA NA NA 0.002 U NA NA 0.0022 U 0.0021 U 0.0028 U 0.0023 U 0.0021 U 0.0024 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toxaphene mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA 0.21 U 0.21 U 0.28 U 0.23 U 0.21 U 0.24 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4,5-T mg/kg-dry NA NA NA NA NA NA NA NA 0.0047 U NA NA 0.0051 U 0.0049 U 0.0066 U 0.0054 U 0.005 U 0.0056 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4,5-TP (Silvex) mg/kg-dry NA NA NA NA NA NA NA NA 0.0047 U NA NA 0.0051 U 0.0049 U 0.0066 U 0.0054 U 0.005 U 0.0056 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-D mg/kg-dry NA NA NA NA NA NA NA NA 0.07 U NA NA 0.025 U 0.025 U 0.033 U 0.027 U 0.025 U 0.028 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dalapon mg/kg-dry NA NA NA NA NA NA NA NA 0.1 U NA NA 0.064 U 0.062 U 0.083 U 0.068 U 0.062 U 0.071 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dicamba mg/kg-dry NA NA NA NA NA NA NA NA 0.0059 U NA NA 0.0064 U 0.0062 U 0.0083 U 0.0068 U 0.0062 U 0.0071 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dichlorprop mg/kg-dry NA NA NA NA NA NA NA NA 0.024 U NA NA 0.025 U 0.025 U 0.033 U 0.027 U 0.025 U 0.028 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MCPA mg/kg-dry NA NA NA NA NA NA NA NA 50 U NA NA 5.1 U 4.9 U 6.6 U 5.4 U 5 U 5.6 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MCPP mg/kg-dry NA NA NA NA NA NA NA NA 4.7 U NA NA 10 U 4.9 U 6.6 U 5.4 U 5 U 5.6 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pentachlorophenol mg/kg-dry NA NA NA NA NA NA NA NA 0.004 U NA NA 0.0025 U 0.0025 U 0.0033 U 0.0027 U 0.0025 U 0.0028 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1016 mg/kg-dry NA NA NA NA NA NA NA NA 0.02 U NA NA 0.022 U 0.021 U 0.028 U 0.023 U 0.021 U 0.024 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1221 mg/kg-dry NA NA NA NA NA NA NA NA 0.02 U NA NA 0.022 U 0.021 U 0.028 U 0.023 U 0.021 U 0.024 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1232 mg/kg-dry NA NA NA NA NA NA NA NA 0.02 U NA NA 0.022 U 0.021 U 0.028 U 0.023 U 0.021 U 0.024 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1242 mg/kg-dry NA NA NA NA NA NA NA NA 0.02 U NA NA 0.022 U 0.021 U 0.028 U 0.023 U 0.021 U 0.024 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1248 mg/kg-dry NA NA NA NA NA NA NA NA 0.02 U NA NA 0.022 U 0.021 U 0.028 U 0.023 U 0.021 U 0.024 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1254 mg/kg-dry NA NA NA NA NA NA NA NA 0.02 U NA NA 0.022 U 0.021 U 0.028 U 0.023 U 0.021 U 0.024 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1260 mg/kg-dry NA NA NA NA NA NA NA NA 0.02 U NA NA 0.022 U 0.021 U 0.028 U 0.023 U 0.021 U 0.024 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1262 mg/kg-dry NA NA NA NA NA NA NA NA 0.02 U NA NA 0.022 U 0.021 U 0.028 U 0.023 U 0.021 U 0.024 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1268 mg/kg-dry NA NA NA NA NA NA NA NA 0.02 U NA NA 0.022 U 0.021 U 0.028 U 0.023 U 0.021 U 0.024 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dichlorvos mg/kg NA NA NA NA NA NA NA NA ND U NA NA NA NA ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mevinphos mg/kg NA NA NA NA NA NA NA NA ND U NA NA NA NA ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Demeton-O,S mg/kg NA NA NA NA NA NA NA NA ND U NA NA NA NA ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethoprop (Prophos) mg/kg NA NA NA NA NA NA NA NA ND U NA NA NA NA ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Phorate mg/kg NA NA NA NA NA NA NA NA ND U NA NA NA NA ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Sulfotep mg/kg NA NA NA NA NA NA NA NA ND U NA NA NA NA ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Diazinon mg/kg NA NA NA NA NA NA NA NA ND U NA NA NA NA ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Disulfoton mg/kg NA NA NA NA NA NA NA NA ND U NA NA NA NA ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dimethoate mg/kg NA NA NA NA NA NA NA NA ND U NA NA NA NA ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ronnel mg/kg NA NA NA NA NA NA NA NA ND U NA NA NA NA ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Merphos mg/kg NA NA NA NA NA NA NA NA ND U NA NA NA NA ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fenthion mg/kg NA NA NA NA NA NA NA NA ND U NA NA NA NA ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlorpyrifos mg/kg NA NA NA NA NA NA NA NA ND U NA NA NA NA ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Trichloronate mg/kg NA NA NA NA NA NA NA NA ND U NA NA NA NA ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methyl Parathion mg/kg NA NA NA NA NA NA NA NA ND U NA NA NA NA ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mathion mg/kg NA NA NA NA NA NA NA NA ND U NA NA NA NA ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tokuthion (Prothiofos) mg/kg NA NA NA NA NA NA NA NA ND U NA NA NA NA ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethyl Parathion mg/kg NA NA NA NA NA NA NA NA ND U NA NA NA NA ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Stirophos (Tetrachlorovinphos) mg/kg NA NA NA NA NA NA NA NA ND U NA NA NA NA ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bolstar (Sulprofos) mg/kg NA NA NA NA NA NA NA NA ND U NA NA NA NA ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fensulfothion mg/kg NA NA NA NA NA NA NA NA ND U NA NA NA NA ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
EPN mg/kg NA NA NA NA NA NA NA NA ND U NA NA NA NA ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Azinphos-methyl (Guthion) mg/kg NA NA NA NA NA NA NA NA ND U NA NA NA NA ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Coumaphos mg/kg NA NA NA NA NA NA NA NA ND U NA NA NA NA ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1,1-Trichloroethane mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1,2,2-Tetrachloroethane mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1,2-Trichloro-1,2,2-trifluoroethane mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1,2-Trichloroethane mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethane mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethene mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3-Trichlorobenzene mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,4-Trichlorobenzene mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dibromo-3-chloropropane mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dibromoethane mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dichlorobenzene mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dichloroethane mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dichloropropane mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,3-Dichlorobenzene mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,4-Dichlorobenzene mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,4-Dioxane mg/kg-dry NA NA NA NA NA NA NA NA 1.5 U NA NA NA NA 1.8 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Hexanone mg/kg-dry NA NA NA NA NA NA NA NA 0.3 U NA NA NA NA 0.37 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetone mg/kg-dry NA NA NA NA NA NA NA NA 0.3 U NA NA NA NA 0.37 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzene mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromochloromethane mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromodichloromethane mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromoform mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromomethane mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbon disulfide mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbon tetrachloride mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlorobenzene mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlorodibromomethane mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroethane mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloromethane mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
cis-1,2-Dichloroethene mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
cis-1,3-Dichloropropene mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyclohexane mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dichlorodifluoromethane mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Isopropylbenzene mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
m+p-Xylenes mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methyl acetate mg/kg-dry NA NA NA NA NA NA NA NA 0.24 v NA NA NA NA 0.37 v NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methyl ethyl ketone mg/kg-dry NA NA NA NA NA NA NA NA 0.3 U NA NA NA NA 0.37 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methyl isobutyl ketone mg/kg-dry NA NA NA NA NA NA NA NA 0.3 U NA NA NA NA 0.37 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methyl tert-butyl ether (MTBE) mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methylcyclohexane mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methylene chloride mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
o-Xylene mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Styrene mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
trans-1,2-Dichloroethene mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
trans-1,3-Dichloropropene mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Trichloroethene mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Trichlorofluoromethane mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vinyl chloride mg/kg-dry NA NA NA NA NA NA NA NA 0.03 U NA NA NA NA 0.037 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,4,5-Tetrachlorobenzene mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,3,4,6-Tetrachlorophenol mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4,5-Trichlorophenol mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4,6-Trichlorophenol mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dichlorophenol mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dimethylphenol mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dinitrophenol mg/kg-dry NA NA NA NA NA NA NA NA 0.39 U NA NA NA NA 0.41 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dinitrotoluene mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,6-Dinitrotoluene mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Chloronaphthalene mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Chlorophenol mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Nitroaniline mg/kg-dry NA NA NA NA NA NA NA NA 0.39 U NA NA NA NA 0.41 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Nitrophenol mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3,3´-Dichlorobenzidine mg/kg-dry NA NA NA NA NA NA NA NA 0.79 U NA NA NA NA 0.82 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3-Nitroaniline mg/kg-dry NA NA NA NA NA NA NA NA 0.39 U NA NA NA NA 0.41 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,6-Dinitro-2-methylphenol mg/kg-dry NA NA NA NA NA NA NA NA 0.39 U NA NA NA NA 0.41 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Bromophenyl phenyl ether mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Chloro-3-methylphenol mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Chlorophenyl phenyl ether mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitroaniline mg/kg-dry NA NA NA NA NA NA NA NA 0.39 U NA NA NA NA 0.41 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitrophenol mg/kg-dry NA NA NA NA NA NA NA NA 0.39 U NA NA NA NA 0.41 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetophenone mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Atrazine mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzaldehyde mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Biphenyl mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(-2-chloroethoxy)Methane mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(-2-chloroethyl)Ether mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-chloroisopropyl)Ether mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-ethylhexyl)Phthalate mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Butylbenzylphthalate mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Caprolactam mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dibenzofuran mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Diethyl phthalate mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dimethyl phthalate mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-butyl phthalate mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-octyl phthalate mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorobenzene mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorobutadiene mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorocyclopentadiene mg/kg-dry NA NA NA NA NA NA NA NA 0.39 U NA NA NA NA 0.41 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachloroethane mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
m+p-Cresols mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nitrobenzene mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
n-Nitroso-di-n-propylamine mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
n-Nitrosodiphenylamine mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
o-Cresol mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
p-Chloroaniline mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pentachlorophenol mg/kg-dry NA NA NA NA NA NA NA NA 0.39 U NA NA NA NA 0.41 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Phenol mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene mg/kg-dry 1.3 U 0.6 U 1.4 U NA NA 0.0039 U 1.4 U NA NA 0.0041 U 0.55 U NA NA NA NA 0.47 U 0.6 U 1.1 U NA NA 0.41 U NA NA NA NA 2.3 U NA NA NA NA 0.55 U NA NA 0.6 U
Acenaphthene mg/kg-dry 1.3 U 0.6 U 1.4 U NA NA 0.0039 U 1.4 U NA NA 0.0041 U 0.55 U NA NA NA NA 0.47 U 0.6 U 1.1 U NA NA 0.41 U NA NA NA NA 2.3 U NA NA NA NA 0.55 U NA NA 0.6 U
Acenaphthylene mg/kg-dry 1.3 U 0.6 U 1.4 U NA NA 0.0039 U 1.4 U NA NA 0.0041 U 0.55 U NA NA NA NA 0.47 U 0.6 U 1.1 U NA NA 0.41 U NA NA NA NA 2.3 U NA NA NA NA 0.55 U NA NA 0.6 U
Anthracene mg/kg-dry 1.3 U 0.6 U 1.4 U NA NA 0.0039 U 1.4 U NA NA 0.0041 U 0.55 U NA NA NA NA 0.47 U 0.6 U 1.1 U NA NA 0.41 U NA NA NA NA 2.3 U NA NA NA NA 0.55 U NA NA 0.6 U
Benzo(a)anthracene mg/kg-dry 1.3 U 0.6 U 1.4 U NA NA 0.0039 U 1.4 U NA NA 0.0041 U 0.55 U NA NA NA NA 0.47 U 0.6 U 1.1 U NA NA 0.41 U NA NA NA NA 2.3 U NA NA NA NA 0.55 U NA NA 0.6 U
Benzo(a)pyrene mg/kg-dry 1.3 U 0.6 U 1.4 U NA NA 0.0039 U 1.4 U NA NA 0.0041 U 0.55 U NA NA NA NA 0.47 U 0.6 U 1.1 U NA NA 0.41 U NA NA NA NA 2.3 U NA NA NA NA 0.55 U NA NA 0.6 U
Benzo(b)fluoranthene mg/kg-dry 1.3 U 0.6 U 1.4 U NA NA 0.0039 U 1.4 U NA NA 0.0041 U 0.55 U NA NA NA NA 0.47 U 0.6 U 1.1 U NA NA 0.41 U NA NA NA NA 2.3 U NA NA NA NA 0.55 U NA NA 0.6 U
Benzo(g,h,i)perylene mg/kg-dry 1.3 U 0.6 U 1.4 U NA NA 0.0039 U 1.4 U NA NA 0.0041 U 0.55 U NA NA NA NA 0.47 U 0.6 U 1.1 U NA NA 0.41 U NA NA NA NA 2.3 U NA NA NA NA 0.55 U NA NA 0.6 U
Benzo(k)fluoranthene mg/kg-dry 1.3 U 0.6 U 1.4 U NA NA 0.0039 U 1.4 U NA NA 0.0041 U 0.55 U NA NA NA NA 0.47 U 0.6 U 1.1 U NA NA 0.41 U NA NA NA NA 2.3 U NA NA NA NA 0.55 U NA NA 0.6 U
Chrysene mg/kg-dry 1.3 U 0.6 U 1.4 U NA NA 0.0039 U 1.4 U NA NA 0.0041 U 0.55 U NA NA NA NA 0.47 U 0.6 U 1.1 U NA NA 0.41 U NA NA NA NA 2.3 U NA NA NA NA 0.55 U NA NA 0.6 U
Dibenzo(a,h)anthracene mg/kg-dry 1.3 U 0.6 U 1.4 U NA NA 0.0039 U 1.4 U NA NA 0.0041 U 0.55 U NA NA NA NA 0.47 U 0.6 U 1.1 U NA NA 0.41 U NA NA NA NA 2.3 U NA NA NA NA 0.55 U NA NA 0.6 U
Fluoranthene mg/kg-dry 1.3 U 0.6 U 1.4 U NA NA 0.0039 U 1.4 U NA NA 0.0041 U 0.55 U NA NA NA NA 0.47 U 0.6 U 1.1 U NA NA 0.41 U NA NA NA NA 2.3 U NA NA NA NA 0.55 U NA NA 0.6 U
Fluorene mg/kg-dry 1.3 U 0.6 U 1.4 U NA NA 0.0039 U 1.4 U NA NA 0.0041 U 0.55 U NA NA NA NA 0.47 U 0.6 U 1.1 U NA NA 0.41 U NA NA NA NA 2.3 U NA NA NA NA 0.55 U NA NA 0.6 U
Indeno(1,2,3-cd)pyrene mg/kg-dry 1.3 U 0.6 U 1.4 U NA NA 0.0039 U 1.4 U NA NA 0.0041 U 0.55 U NA NA NA NA 0.47 U 0.6 U 1.1 U NA NA 0.41 U NA NA NA NA 2.3 U NA NA NA NA 0.55 U NA NA 0.6 U
Isophorone mg/kg-dry NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Naphthalene mg/kg-dry 1.3 U 0.6 U 1.4 U NA NA 0.0039 U 1.4 U NA NA 0.0041 U 0.55 U NA NA NA NA 0.47 U 0.6 U 1.1 U NA NA 0.41 U NA NA NA NA 2.3 U NA NA NA NA 0.55 U NA NA 0.6 U
Phenanthrene mg/kg-dry 1.3 U 0.6 U 1.4 U NA NA 0.0039 U 1.4 U NA NA 0.0041 U 0.55 U NA NA NA NA 0.47 U 0.6 U 1.1 U NA NA 0.41 U NA NA NA NA 2.3 U NA NA NA NA 0.55 U NA NA 0.6 U
Pyrene mg/kg-dry 1.3 U 0.6 U 1.4 U NA NA 0.0049 v 1.4 U NA NA 0.0041 U 0.55 U NA NA NA NA 0.47 U 0.6 U 1.1 U NA NA 0.41 U NA NA NA NA 2.3 U NA NA NA NA 0.55 U NA NA 0.6 U
C11 to C22 Aromatics mg/kg-dry 40 U 96 v 436 v NA NA NA NA 56 v NA NA NA NA 7.3 u NA NA NA NA 14 U 18 U 72 v NA NA 12 U NA NA NA NA 70 U NA NA NA NA 16 U NA NA 18 U
C19 to C36 Aliphatics mg/kg-dry 40 U 124 v 350 v NA NA NA NA 69 v NA NA NA NA 17 U NA NA NA NA 14 U 18 U 201 v NA NA 12 U NA NA NA NA 70 U NA NA NA NA 16 U NA NA 18 U
C9 to C18 Aliphatics mg/kg-dry 40 U 18 U 162 v NA NA NA NA 41 U NA NA NA NA 17 U NA NA NA NA 14 U 18 U 36 v NA NA 12 U NA NA NA NA 70 U NA NA NA NA 16 U NA NA 18 U
Total Extractable Hydrocarbons mg/kg-dry 40 U 335 v 1240 v NA NA NA NA 176 v NA NA NA NA 13 u NA NA NA NA 14 U 18 U 405 v NA NA 12 U NA NA NA NA 70 U NA NA NA NA 16 U NA NA 18 U

SW8015M Total Extractable Hydrocarbons mg/kg-dry 291 v 612 v 928 v 41 v 16 v 686 v 23 v 18 v 71 v 36 v 40 v 76 v 141 v 508 v 47 v 56 v 34 v 9.8 u 271 v 32 v 36 v 92 v 46 v 127 v
Benzene mg/kg-dry 0.2 U 0.091 U 0.26 U 0.053 U 0.039 U 0.19 U 0.047 U 0.046 U 0.067 U 0.048 U 0.054 U 0.049 U 0.065 U 0.16 U 0.085 U 0.056 U 0.054 U 0.052 U 0.49 U 0.073 U 0.075 U 0.045 U 0.076 U 0.069 U
C5 to C8 Aliphatics mg/kg-dry 8 U 3.6 U 10 U 2.1 U 1.6 U 7.8 U 1.9 U 1.8 U 2.7 U 1.9 U 2.2 U 1.9 U 2.6 U 6.5 U 3.4 U 2.2 U 2.1 U 2.1 U 19 U 2.9 U 3 U 1.8 U 3 U 2.7 U
C9 to C10 Aromatics mg/kg-dry 10 v 3.6 U 10 U 2.1 U 1.6 U 7.8 U 1.9 U 1.8 U 2.7 U 1.9 U 2.2 U 1.9 U 2.6 U 6.5 U 3.4 U 2.2 U 2.1 U 2.1 U 19 U 2.9 U 3 U 1.8 U 3 U 2.7 U
C9 to C12 Aliphatics mg/kg-dry 3.8 u 3.6 U 10 U 2.1 U 1.6 U 7.8 U 1.9 U 1.8 U 2.7 U 1.9 U 2.2 U 1.9 U 2.6 U 6.5 U 3.4 U 2.2 U 2.1 U 2.1 U 19 U 2.9 U 3 U 2.2 v 3 U 2.7 U
Ethylbenzene mg/kg-dry 0.2 U 0.091 U 0.26 U 0.053 U 0.039 U 0.19 U 0.047 U 0.046 U 0.067 U 0.048 U 0.054 U 0.049 U 0.065 U 0.16 U 0.085 U 0.056 U 0.054 U 0.052 U 0.49 U 0.073 U 0.075 U 0.045 U 0.076 U 0.069 U
m+p-Xylenes mg/kg-dry 0.2 U 0.091 U 0.26 U 0.053 U 0.039 U 0.19 U 0.047 U 0.046 U 0.067 U 0.048 U 0.054 U 0.049 U 0.065 U 0.16 U 0.085 U 0.056 U 0.054 U 0.052 U 0.49 U 0.073 U 0.075 U 0.045 U 0.076 U 0.069 U
Methyl tert-butyl ether (MTBE) mg/kg-dry 0.4 U 0.18 U 0.51 U 0.11 U 0.079 U 0.39 U 0.095 U 0.092 U 0.13 U 0.096 U 0.11 U 0.097 U 0.13 U 0.33 U 0.17 U 0.11 U 0.11 U 0.1 U 0.97 U 0.15 U 0.15 U 0.09 U 0.15 U 0.14 U
Naphthalene mg/kg-dry 0.4 U 0.18 U 0.51 U 0.11 U 0.079 U 0.39 U 0.095 U 0.092 U 0.13 U 0.096 U 0.11 U 0.097 U 0.13 U 0.33 U 0.17 U 0.11 U 0.11 U 0.1 U 0.97 U 0.15 U 0.15 U 0.09 U 0.15 U 0.14 U
o-Xylene mg/kg-dry 0.2 U 0.091 U 0.26 U 0.053 U 0.039 U 0.19 U 0.047 U 0.046 U 0.067 U 0.048 U 0.054 U 0.049 U 0.065 U 0.16 U 0.085 U 0.056 U 0.054 U 0.052 U 0.49 U 0.073 U 0.075 U 0.045 U 0.076 U 0.069 U
Toluene mg/kg-dry 0.2 U 0.091 U 0.26 U 0.053 U 0.039 U 0.19 U 0.047 U 0.046 U 0.067 U 0.048 U 0.054 U 0.049 U 0.065 U 0.16 U 0.085 U 0.056 U 0.054 U 0.052 U 0.49 U 0.073 U 0.075 U 0.045 U 0.076 U 0.069 U
Total Purgeable Hydrocarbons mg/kg-dry 12 v 3.6 U 17 v 2.1 U 1.6 U 7.8 U 1.9 U 1.8 U 2.7 U 1.9 U 2.2 U 1.9 U 2.6 U 6.5 U 3.4 U 2.2 U 2.1 U 2.1 U 19 U 2.9 U 3 U 3.2 v 2.7 u 2.7 U
Xylenes, Total mg/kg-dry 0.2 U 0.091 U 0.26 U 0.053 U 0.039 U 0.19 U 0.047 U 0.046 U 0.067 U 0.048 U 0.054 U 0.049 U 0.065 U 0.16 U 0.085 U 0.056 U 0.054 U 0.052 U 0.49 U 0.073 U 0.075 U 0.045 U 0.076 U 0.069 U

E300.0 Fluoride1 mg/kg-dry ND U ND U 1.5 v 1.7 v ND U 4.1 v ND U ND U ND U ND U ND U ND U ND U 1.3 v ND U ND U ND U ND U 2.9 v ND U ND U ND U ND U ND U
E365.1 Total Phosphorus1 mg/kg-dry 408 v 1350 v 4250 v 2580 v 1740 v 3320 v 2630 v 1400 v 4980 v 1470 v 2240 v 3520 v 3140 v 3220 v 2150 v 2190 v 2480 v 1470 v 361 v 600 v 1140 v 1680 v 3010 v 10200 v

ASAM10-3.2 pH, sat. paste s.u. 7.1 v 7.1 v 6.7 v 7.1 v 7 v 6.3 v 8.2 v 7.8 v 7.6 v 7.8 v 7.7 v 7.4 v 7.1 v 6.9 v 7.2 v 7.6 v 7.5 v 7 v 6.8 v 7.1 v 7.3 v 7.4 v 6.9 v 7 v
SW3550A Moisture wt% 75 v 45 v 77 v 18 v 15 v 75 v 21 v 19 v 39 v 26 v 20 v 29 v 44 v 70 v 36 v 18 v 32 v 22 v 86 v 31 v 28 v 39 v 48 v 44 v

Leco Carbon, Organic wt% 15.4 v 2.05 v 6.76 v 1.24 v 0.42 v 5.47 v 1.78 v 0.35 v 0.61 v 1.07 v 2.65 v 1.15 v 1.82 v 2.28 v 1.21 v 0.38 v 2.98 v 0.45 v 3.67 v 0.7 v 0.22 v 0.81 v 5.41 v 0.97 v
NA = not analyzed
U = non-detect
v = detect
1 Data have not been received electronically and have not been validated.
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TABLE B-5.  SUMMARY STATISTICS NONASBESTOS SEDIMENT RESULTS BY REACH LIBBY OU3 PHASE I

Mean SD Max Mean SD Max Mean SD Max Mean SD Max Mean SD Max Mean SD Max Mean SD Max Mean SD Max

Aluminum mg/kg-dry 2 / 2 100% 10000 3800 12000 3 / 3 100% 9100 3800 11000 1 / 1 100% 11000 -- 11000 6 / 6 100% 10000 4100 16000 12 / 12 100% 10000 3500 16000 3 / 3 100% 21000 10000 28000 2 / 2 100% 5600 1400 6600 7 / 7 100% 15000 8700 34000
Antimony mg/kg-dry 0 / 2 0% 0.15 0 0.15 0 / 3 0% 0.15 0 0.15 0 / 1 0% 0.15 -- 0.15 0 / 6 0% 0.15 0 0.15 0 / 12 0% 0.15 2.9E-17 0.15 0 / 3 0% 0.15 0 0.15 0 / 2 0% 0.15 0 0.15 0 / 7 0% 0.15 0 0.15
Arsenic mg/kg-dry 2 / 2 100% 3 0 3 2 / 3 67% 3.7 3.1 7 1 / 1 100% 6 -- 6 0 / 6 0% 1 0 1 5 / 12 42% 2.4 2.1 7 2 / 3 67% 2 1 3 0 / 2 0% 1 0 1 3 / 7 43% 2 1.5 5
Barium mg/kg-dry 2 / 2 100% 290 13 300 3 / 3 100% 890 240 1100 1 / 1 100% 700 -- 700 6 / 6 100% 580 330 1100 12 / 12 100% 620 320 1100 3 / 3 100% 720 700 1500 2 / 2 100% 440 340 680 7 / 7 100% 1400 1800 4900
Beryllium mg/kg-dry 0 / 2 0% 2.5 0 2.5 0 / 3 0% 2.5 0 2.5 0 / 1 0% 2.5 -- 2.5 0 / 6 0% 2.5 0 2.5 0 / 12 0% 2.5 0 2.5 0 / 3 0% 2.5 0 2.5 0 / 2 0% 2.5 0 2.5 0 / 7 0% 2.5 0 2.5
Boron mg/kg-dry 0 / 2 0% 3.2 1.1 4 0 / 3 0% 3.2 1.2 4.5 0 / 1 0% 4 -- 4 0 / 6 0% 2.5 0 2.5 0 / 12 0% 2.9 0.76 4.5 0 / 3 0% 2.8 0.58 3.5 0 / 2 0% 2.5 0 2.5 0 / 7 0% 2.9 0.94 5
Cadmium mg/kg-dry 0 / 2 0% 0.2 0 0.2 0 / 3 0% 0.2 3.4E-17 0.2 0 / 1 0% 0.2 -- 0.2 0 / 6 0% 0.2 3E-17 0.2 0 / 12 0% 0.2 2.9E-17 0.2 0 / 3 0% 0.2 3.4E-17 0.2 0 / 2 0% 0.2 0 0.2 0 / 7 0% 0.2 3E-17 0.2
Chromium mg/kg-dry 2 / 2 100% 19 19 33 3 / 3 100% 120 86 210 1 / 1 100% 48 -- 48 6 / 6 100% 130 62 230 12 / 12 100% 110 73 230 3 / 3 100% 110 160 290 2 / 2 100% 60 24 77 7 / 7 100% 270 320 1000
Cobalt mg/kg-dry 1 / 2 50% 5.8 4.6 9 3 / 3 100% 21 4.6 26 1 / 1 100% 11 -- 11 6 / 6 100% 15 6.2 24 11 / 12 92% 14 7 26 3 / 3 100% 19 20 42 2 / 2 100% 10 4.2 13 7 / 7 100% 27 22 75
Copper mg/kg-dry 2 / 2 100% 28 13 37 3 / 3 100% 22 6.6 29 1 / 1 100% 49 -- 49 6 / 6 100% 24 10 36 12 / 12 100% 26 11 49 3 / 3 100% 39 23 66 2 / 2 100% 28 13 37 7 / 7 100% 36 19 64
Iron mg/kg-dry 2 / 2 100% 11000 8800 18000 3 / 3 100% 19000 6800 27000 1 / 1 100% 14000 -- 14000 6 / 6 100% 20000 8700 33000 12 / 12 100% 18000 7900 33000 3 / 3 100% 27000 11000 40000 2 / 2 100% 16000 7100 21000 7 / 7 100% 28000 16000 55000
Lead mg/kg-dry 2 / 2 100% 10 3.5 12 3 / 3 100% 43 49 100 1 / 1 100% 15 -- 15 5 / 6 83% 12 8.3 23 11 / 12 92% 20 26 100 3 / 3 100% 25 20 48 2 / 2 100% 10 3.5 12 7 / 7 100% 43 38 100
Manganese mg/kg-dry 2 / 2 100% 330 28 350 3 / 3 100% 5200 6600 13000 1 / 1 100% 1000 -- 1000 6 / 6 100% 530 220 800 12 / 12 100% 1700 3500 13000 3 / 3 100% 340 210 570 2 / 2 100% 1600 1900 2900 7 / 7 100% 740 1000 2900
Nickel mg/kg-dry 1 / 2 50% 8.2 8.1 14 3 / 3 100% 32 8.5 41 1 / 1 100% 17 -- 17 6 / 6 100% 28 12 48 11 / 12 92% 25 13 48 3 / 3 100% 35 41 82 2 / 2 100% 18 11 26 7 / 7 100% 64 72 230
Selenium mg/kg-dry 2 / 2 100% 0.85 0.49 1.2 0 / 3 0% 0.25 0 0.25 0 / 1 0% 0.25 -- 0.25 0 / 6 0% 0.25 0 0.25 2 / 12 17% 0.35 0.28 1.2 1 / 3 33% 0.4 0.26 0.7 0 / 2 0% 0.25 0 0.25 1 / 7 14% 0.41 0.43 1.4
Silver mg/kg-dry 0 / 2 0% 1 0 1 0 / 3 0% 1 0 1 0 / 1 0% 1 -- 1 0 / 6 0% 1 0 1 0 / 12 0% 1 0 1 0 / 3 0% 1 0 1 0 / 2 0% 1 0 1 0 / 7 0% 1 0 1
Thallium mg/kg-dry 0 / 2 0% 0.3 0 0.3 1 / 3 33% 0.43 0.23 0.7 0 / 1 0% 0.3 -- 0.3 0 / 6 0% 0.3 0 0.3 1 / 12 8% 0.33 0.12 0.7 1 / 3 33% 0.5 0.35 0.9 0 / 2 0% 0.3 0 0.3 1 / 7 14% 0.87 1.5 4.3
Vanadium mg/kg-dry 2 / 2 100% 22 23 39 3 / 3 100% 50 27 79 1 / 1 100% 31 -- 31 6 / 6 100% 46 21 80 12 / 12 100% 42 22 80 3 / 3 100% 42 18 58 2 / 2 100% 42 11 50 7 / 7 100% 54 25 100
Zinc mg/kg-dry 2 / 2 100% 25 14 35 3 / 3 100% 22 6.4 29 1 / 1 100% 39 -- 39 6 / 6 100% 22 8.4 34 12 / 12 100% 24 9 39 3 / 3 100% 38 14 50 2 / 2 100% 32 23 48 7 / 7 100% 26 13 54

SW7470A Mercury mg/kg-dry 1 / 2 50% 0.075 0.035 0.1 0 / 3 0% 0.05 8.5E-18 0.05 0 / 1 0% 0.05 -- 0.05 0 / 6 0% 0.05 7.6E-18 0.05 1 / 12 8% 0.054 0.014 0.10 1 / 3 33% 0.067 0.029 0.1 0 / 2 0% 0.05 0 0.05 0 / 7 0% 0.05 7.5E-18 0.05
4,4´-DDD mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.001 -- 0.001 0 / 0 NA NA NA NA 0 / 6 0% 0.0012 0.00013 0.0014 0 / 7 0% 0.0011 0.00013 0.0014 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
4,4´-DDE mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.001 -- 0.001 0 / 0 NA NA NA NA 0 / 6 0% 0.0012 0.00013 0.0014 0 / 7 0% 0.0011 0.00013 0.0014 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
4,4´-DDT mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.001 -- 0.001 0 / 0 NA NA NA NA 0 / 6 0% 0.0012 0.00013 0.0014 0 / 7 0% 0.0011 0.00013 0.0014 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Aldrin mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.001 -- 0.001 0 / 0 NA NA NA NA 0 / 6 0% 0.0012 0.00013 0.0014 0 / 7 0% 0.0011 0.00013 0.0014 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
alpha-BHC mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.001 -- 0.001 0 / 0 NA NA NA NA 0 / 6 0% 0.0012 0.00014 0.0014 0 / 7 0% 0.0011 0.00014 0.0014 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
alpha-Chlordane mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.001 -- 0.001 0 / 0 NA NA NA NA 0 / 6 0% 0.0012 0.00013 0.0014 0 / 7 0% 0.0011 0.00013 0.0014 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
beta-BHC mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.001 -- 0.001 0 / 0 NA NA NA NA 0 / 6 0% 0.0012 0.00013 0.0014 0 / 7 0% 0.0011 0.00013 0.0014 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Chlordane mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.01 -- 0.01 0 / 0 NA NA NA NA 0 / 6 0% 0.012 0.0013 0.014 0 / 7 0% 0.011 0.0013 0.014 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
delta-BHC mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.001 -- 0.001 0 / 0 NA NA NA NA 0 / 6 0% 0.0012 0.00013 0.0014 0 / 7 0% 0.0011 0.00013 0.0014 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Dieldrin mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.001 -- 0.001 0 / 0 NA NA NA NA 0 / 6 0% 0.0012 0.00013 0.0014 0 / 7 0% 0.0011 0.00013 0.0014 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Endosulfan I mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.001 -- 0.001 0 / 0 NA NA NA NA 0 / 6 0% 0.0012 0.00013 0.0014 0 / 7 0% 0.0011 0.00013 0.0014 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Endosulfan II mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.001 -- 0.001 0 / 0 NA NA NA NA 0 / 6 0% 0.0012 0.00013 0.0014 0 / 7 0% 0.0011 0.00013 0.0014 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Endosulfan sulfate mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.001 -- 0.001 0 / 0 NA NA NA NA 0 / 6 0% 0.0012 0.00013 0.0014 0 / 7 0% 0.0011 0.00013 0.0014 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Endrin mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.001 -- 0.001 0 / 0 NA NA NA NA 0 / 6 0% 0.0012 0.00013 0.0014 0 / 7 0% 0.0011 0.00013 0.0014 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Endrin aldehyde mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.001 -- 0.001 0 / 0 NA NA NA NA 0 / 6 0% 0.0012 0.00013 0.0014 0 / 7 0% 0.0011 0.00013 0.0014 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Endrin ketone mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.001 -- 0.001 0 / 0 NA NA NA NA 0 / 6 0% 0.0012 0.00013 0.0014 0 / 7 0% 0.0011 0.00013 0.0014 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
gamma-BHC (Lindane) mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.001 -- 0.001 0 / 0 NA NA NA NA 0 / 6 0% 0.0012 0.00013 0.0014 0 / 7 0% 0.0011 0.00013 0.0014 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
gamma-Chlordane mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.001 -- 0.001 0 / 0 NA NA NA NA 0 / 6 0% 0.0012 0.00013 0.0014 0 / 7 0% 0.0011 0.00013 0.0014 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Heptachlor mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.001 -- 0.001 0 / 0 NA NA NA NA 0 / 6 0% 0.0012 0.00013 0.0014 0 / 7 0% 0.0011 0.00013 0.0014 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Heptachlor epoxide mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.001 -- 0.001 0 / 0 NA NA NA NA 0 / 6 0% 0.0012 0.00013 0.0014 0 / 7 0% 0.0011 0.00013 0.0014 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Isodrin mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.0012 -- 0.0012 0 / 0 NA NA NA NA 0 / 6 0% 0.0014 0.00016 0.0016 0 / 7 0% 0.0013 0.00015 0.0016 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Methoxychlor mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.001 -- 0.001 0 / 0 NA NA NA NA 0 / 6 0% 0.0012 0.00013 0.0014 0 / 7 0% 0.0011 0.00013 0.0014 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Toxaphene mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 6 0% 0.12 0.014 0.14 0 / 7 0% 0.11 0.014 0.14 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,4,5-T mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.0024 -- 0.0024 0 / 0 NA NA NA NA 0 / 6 0% 0.0027 0.00031 0.0033 0 / 7 0% 0.0027 0.00032 0.0033 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,4,5-TP (Silvex) mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.0024 -- 0.0024 0 / 0 NA NA NA NA 0 / 6 0% 0.0027 0.00031 0.0033 0 / 7 0% 0.0027 0.00032 0.0033 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,4-D mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.035 -- 0.035 0 / 0 NA NA NA NA 0 / 6 0% 0.014 0.0016 0.016 0 / 7 0% 0.017 0.0082 0.035 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Dalapon mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.05 -- 0.05 0 / 0 NA NA NA NA 0 / 6 0% 0.034 0.004 0.042 0 / 7 0% 0.036 0.007 0.05 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Dicamba mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.0029 -- 0.0029 0 / 0 NA NA NA NA 0 / 6 0% 0.0034 0.0004 0.0042 0 / 7 0% 0.0034 0.00041 0.0042 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Dichlorprop mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.012 -- 0.012 0 / 0 NA NA NA NA 0 / 6 0% 0.014 0.0016 0.016 0 / 7 0% 0.013 0.0015 0.016 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
MCPA mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 25 -- 25 0 / 0 NA NA NA NA 0 / 6 0% 2.7 0.31 3.3 0 / 7 0% 5.9 8.4 25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
MCPP mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 2.4 -- 2.4 0 / 0 NA NA NA NA 0 / 6 0% 3.1 1 5 0 / 7 0% 3 0.93 5 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Pentachlorophenol mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.002 -- 0.002 0 / 0 NA NA NA NA 0 / 6 0% 0.0014 0.00016 0.0016 0 / 7 0% 0.0015 0.00028 0.002 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Dichlorvos mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Mevinphos mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Demeton-O,S mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Ethoprop (Prophos) mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Phorate mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Sulfotep mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Diazinon mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Disulfoton mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Dimethoate mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Ronnel mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Merphos mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Fenthion mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Chlorpyrifos mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Trichloronate mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Methyl Parathion mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Mathion mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Tokuthion (Prothiofos) mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Ethyl Parathion mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Stirophos (Tetrachlorovinphos) mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Bolstar (Sulprofos) mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Fensulfothion mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
EPN mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Azinphos-methyl (Guthion) mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Coumaphos mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 0 NA NA NA NA 0 / 1 0% -- 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Aroclor 1016 mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.01 -- 0.01 0 / 0 NA NA NA NA 0 / 6 0% 0.012 0.0013 0.014 0 / 7 0% 0.011 0.0013 0.014 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Aroclor 1221 mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.01 -- 0.01 0 / 0 NA NA NA NA 0 / 6 0% 0.012 0.0013 0.014 0 / 7 0% 0.011 0.0013 0.014 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Aroclor 1232 mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.01 -- 0.01 0 / 0 NA NA NA NA 0 / 6 0% 0.012 0.0013 0.014 0 / 7 0% 0.011 0.0013 0.014 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Aroclor 1242 mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.01 -- 0.01 0 / 0 NA NA NA NA 0 / 6 0% 0.012 0.0013 0.014 0 / 7 0% 0.011 0.0013 0.014 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Aroclor 1248 mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.01 -- 0.01 0 / 0 NA NA NA NA 0 / 6 0% 0.012 0.0013 0.014 0 / 7 0% 0.011 0.0013 0.014 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Aroclor 1254 mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.01 -- 0.01 0 / 0 NA NA NA NA 0 / 6 0% 0.012 0.0013 0.014 0 / 7 0% 0.011 0.0013 0.014 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Aroclor 1260 mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.01 -- 0.01 0 / 0 NA NA NA NA 0 / 6 0% 0.012 0.0013 0.014 0 / 7 0% 0.011 0.0013 0.014 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Aroclor 1262 mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.01 -- 0.01 0 / 0 NA NA NA NA 0 / 6 0% 0.012 0.0013 0.014 0 / 7 0% 0.011 0.0013 0.014 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Aroclor 1268 mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.01 -- 0.01 0 / 0 NA NA NA NA 0 / 6 0% 0.012 0.0013 0.014 0 / 7 0% 0.011 0.0013 0.014 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,1,1-Trichloroethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,1,2,2-Tetrachloroethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,1,2-Trichloro-1,2,2-trifluoroethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,1,2-Trichloroethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,1-Dichloroethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,1-Dichloroethene mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,2,3-Trichlorobenzene mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,2,4-Trichlorobenzene mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,2-Dibromo-3-chloropropane mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,2-Dibromoethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,2-Dichlorobenzene mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,2-Dichloroethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,2-Dichloropropane mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,3-Dichlorobenzene mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,4-Dichlorobenzene mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,4-Dioxane mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.75 -- 0.75 0 / 0 NA NA NA NA 0 / 1 0% 0.9 -- 0.9 0 / 2 0% 0.82 0.11 0.9 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2-Hexanone mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.15 -- 0.15 0 / 0 NA NA NA NA 0 / 1 0% 0.18 -- 0.18 0 / 2 0% 0.17 0.025 0.18 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Acetone mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.15 -- 0.15 0 / 0 NA NA NA NA 0 / 1 0% 0.18 -- 0.18 0 / 2 0% 0.17 0.025 0.18 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Benzene mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Bromochloromethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Bromodichloromethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Bromoform mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Bromomethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Carbon disulfide mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Carbon tetrachloride mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Chlorobenzene mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Chlorodibromomethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Chloroethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Chloroform mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Chloromethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
cis-1,2-Dichloroethene mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
cis-1,3-Dichloropropene mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Cyclohexane mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Dichlorodifluoromethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Ethylbenzene mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Isopropylbenzene mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
m+p-Xylenes mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Methyl acetate mg/kg-dry 0 / 0 NA NA NA NA 1 / 1 100% 0.24 -- 0.24 0 / 0 NA NA NA NA 1 / 1 100% 0.37 -- 0.37 2 / 2 100% 0.3 0.092 0.37 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Methyl ethyl ketone mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.15 -- 0.15 0 / 0 NA NA NA NA 0 / 1 0% 0.18 -- 0.18 0 / 2 0% 0.17 0.025 0.18 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Methyl isobutyl ketone mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.15 -- 0.15 0 / 0 NA NA NA NA 0 / 1 0% 0.18 -- 0.18 0 / 2 0% 0.17 0.025 0.18 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Methyl tert-butyl ether (MTBE) mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Methylcyclohexane mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Methylene chloride mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
o-Xylene mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Styrene mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Tetrachloroethene mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Toluene mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
trans-1,2-Dichloroethene mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
trans-1,3-Dichloropropene mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Trichloroethene mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Trichlorofluoromethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Vinyl chloride mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.015 -- 0.015 0 / 0 NA NA NA NA 0 / 1 0% 0.018 -- 0.018 0 / 2 0% 0.017 0.0025 0.018 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,2,4,5-Tetrachlorobenzene mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,3,4,6-Tetrachlorophenol mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,4,5-Trichlorophenol mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,4,6-Trichlorophenol mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,4-Dichlorophenol mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,4-Dimethylphenol mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,4-Dinitrophenol mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.2 -- 0.2 0 / 0 NA NA NA NA 0 / 1 0% 0.2 -- 0.2 0 / 2 0% 0.2 0.0071 0.2 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,4-Dinitrotoluene mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,6-Dinitrotoluene mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2-Chloronaphthalene mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2-Chlorophenol mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2-Nitroaniline mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.2 -- 0.2 0 / 0 NA NA NA NA 0 / 1 0% 0.2 -- 0.2 0 / 2 0% 0.2 0.0071 0.2 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2-Nitrophenol mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
3,3´-Dichlorobenzidine mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.4 -- 0.4 0 / 0 NA NA NA NA 0 / 1 0% 0.41 -- 0.41 0 / 2 0% 0.4 0.011 0.41 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
3-Nitroaniline mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.2 -- 0.2 0 / 0 NA NA NA NA 0 / 1 0% 0.2 -- 0.2 0 / 2 0% 0.2 0.0071 0.2 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
4,6-Dinitro-2-methylphenol mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.2 -- 0.2 0 / 0 NA NA NA NA 0 / 1 0% 0.2 -- 0.2 0 / 2 0% 0.2 0.0071 0.2 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
4-Bromophenyl phenyl ether mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
4-Chloro-3-methylphenol mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
4-Chlorophenyl phenyl ether mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
4-Nitroaniline mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.2 -- 0.2 0 / 0 NA NA NA NA 0 / 1 0% 0.2 -- 0.2 0 / 2 0% 0.2 0.0071 0.2 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
4-Nitrophenol mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.2 -- 0.2 0 / 0 NA NA NA NA 0 / 1 0% 0.2 -- 0.2 0 / 2 0% 0.2 0.0071 0.2 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Acetophenone mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Atrazine mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Benzaldehyde mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Biphenyl mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
bis(-2-chloroethoxy)Methane mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
bis(-2-chloroethyl)Ether mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
bis(2-chloroisopropyl)Ether mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
bis(2-ethylhexyl)Phthalate mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Butylbenzylphthalate mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Caprolactam mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Carbazole mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Dibenzofuran mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Diethyl phthalate mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Dimethyl phthalate mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Di-n-butyl phthalate mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Di-n-octyl phthalate mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Hexachlorobenzene mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Hexachlorobutadiene mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Hexachlorocyclopentadiene mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.2 -- 0.2 0 / 0 NA NA NA NA 0 / 1 0% 0.2 -- 0.2 0 / 2 0% 0.2 0.0071 0.2 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Hexachloroethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
m+p-Cresols mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Nitrobenzene mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
n-Nitroso-di-n-propylamine mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
n-Nitrosodiphenylamine mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
o-Cresol mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
p-Chloroaniline mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Pentachlorophenol mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.2 -- 0.2 0 / 0 NA NA NA NA 0 / 1 0% 0.2 -- 0.2 0 / 2 0% 0.2 0.0071 0.2 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Phenol mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2-Methylnaphthalene mg/kg-dry 0 / 2 0% 0.47 0.25 0.65 0 / 2 0% 0.35 0.49 0.7 0 / 1 0% 0.7 -- 0.7 0 / 3 0% 0.17 0.15 0.28 0 / 8 0% 0.36 0.29 0.7 0 / 2 0% 0.42 0.18 0.55 0 / 1 0% 0.2 -- 0.2 0 / 3 0% 0.57 0.5 1.2
Acenaphthene mg/kg-dry 0 / 2 0% 0.47 0.25 0.65 0 / 2 0% 0.35 0.49 0.7 0 / 1 0% 0.7 -- 0.7 0 / 3 0% 0.17 0.15 0.28 0 / 8 0% 0.36 0.29 0.7 0 / 2 0% 0.42 0.18 0.55 0 / 1 0% 0.2 -- 0.2 0 / 3 0% 0.57 0.5 1.2
Acenaphthylene mg/kg-dry 0 / 2 0% 0.47 0.25 0.65 0 / 2 0% 0.35 0.49 0.7 0 / 1 0% 0.7 -- 0.7 0 / 3 0% 0.17 0.15 0.28 0 / 8 0% 0.36 0.29 0.7 0 / 2 0% 0.42 0.18 0.55 0 / 1 0% 0.2 -- 0.2 0 / 3 0% 0.57 0.5 1.2
Anthracene mg/kg-dry 0 / 2 0% 0.47 0.25 0.65 0 / 2 0% 0.35 0.49 0.7 0 / 1 0% 0.7 -- 0.7 0 / 3 0% 0.17 0.15 0.28 0 / 8 0% 0.36 0.29 0.7 0 / 2 0% 0.42 0.18 0.55 0 / 1 0% 0.2 -- 0.2 0 / 3 0% 0.57 0.5 1.2
Benzo(a)anthracene mg/kg-dry 0 / 2 0% 0.47 0.25 0.65 0 / 2 0% 0.35 0.49 0.7 0 / 1 0% 0.7 -- 0.7 0 / 3 0% 0.17 0.15 0.28 0 / 8 0% 0.36 0.29 0.7 0 / 2 0% 0.42 0.18 0.55 0 / 1 0% 0.2 -- 0.2 0 / 3 0% 0.57 0.5 1.2
Benzo(a)pyrene mg/kg-dry 0 / 2 0% 0.47 0.25 0.65 0 / 2 0% 0.35 0.49 0.7 0 / 1 0% 0.7 -- 0.7 0 / 3 0% 0.17 0.15 0.28 0 / 8 0% 0.36 0.29 0.7 0 / 2 0% 0.42 0.18 0.55 0 / 1 0% 0.2 -- 0.2 0 / 3 0% 0.57 0.5 1.2
Benzo(b)fluoranthene mg/kg-dry 0 / 2 0% 0.47 0.25 0.65 0 / 2 0% 0.35 0.49 0.7 0 / 1 0% 0.7 -- 0.7 0 / 3 0% 0.17 0.15 0.28 0 / 8 0% 0.36 0.29 0.7 0 / 2 0% 0.42 0.18 0.55 0 / 1 0% 0.2 -- 0.2 0 / 3 0% 0.57 0.5 1.2
Benzo(g,h,i)perylene mg/kg-dry 0 / 2 0% 0.47 0.25 0.65 0 / 2 0% 0.35 0.49 0.7 0 / 1 0% 0.7 -- 0.7 0 / 3 0% 0.17 0.15 0.28 0 / 8 0% 0.36 0.29 0.7 0 / 2 0% 0.42 0.18 0.55 0 / 1 0% 0.2 -- 0.2 0 / 3 0% 0.57 0.5 1.2
Benzo(k)fluoranthene mg/kg-dry 0 / 2 0% 0.47 0.25 0.65 0 / 2 0% 0.35 0.49 0.7 0 / 1 0% 0.7 -- 0.7 0 / 3 0% 0.17 0.15 0.28 0 / 8 0% 0.36 0.29 0.7 0 / 2 0% 0.42 0.18 0.55 0 / 1 0% 0.2 -- 0.2 0 / 3 0% 0.57 0.5 1.2
Chrysene mg/kg-dry 0 / 2 0% 0.47 0.25 0.65 0 / 2 0% 0.35 0.49 0.7 0 / 1 0% 0.7 -- 0.7 0 / 3 0% 0.17 0.15 0.28 0 / 8 0% 0.36 0.29 0.7 0 / 2 0% 0.42 0.18 0.55 0 / 1 0% 0.2 -- 0.2 0 / 3 0% 0.57 0.5 1.2
Dibenzo(a,h)anthracene mg/kg-dry 0 / 2 0% 0.47 0.25 0.65 0 / 2 0% 0.35 0.49 0.7 0 / 1 0% 0.7 -- 0.7 0 / 3 0% 0.17 0.15 0.28 0 / 8 0% 0.36 0.29 0.7 0 / 2 0% 0.42 0.18 0.55 0 / 1 0% 0.2 -- 0.2 0 / 3 0% 0.57 0.5 1.2
Fluoranthene mg/kg-dry 0 / 2 0% 0.47 0.25 0.65 0 / 2 0% 0.35 0.49 0.7 0 / 1 0% 0.7 -- 0.7 0 / 3 0% 0.17 0.15 0.28 0 / 8 0% 0.36 0.29 0.7 0 / 2 0% 0.42 0.18 0.55 0 / 1 0% 0.2 -- 0.2 0 / 3 0% 0.57 0.5 1.2
Fluorene mg/kg-dry 0 / 2 0% 0.47 0.25 0.65 0 / 2 0% 0.35 0.49 0.7 0 / 1 0% 0.7 -- 0.7 0 / 3 0% 0.17 0.15 0.28 0 / 8 0% 0.36 0.29 0.7 0 / 2 0% 0.42 0.18 0.55 0 / 1 0% 0.2 -- 0.2 0 / 3 0% 0.57 0.5 1.2
Indeno(1,2,3-cd)pyrene mg/kg-dry 0 / 2 0% 0.47 0.25 0.65 0 / 2 0% 0.35 0.49 0.7 0 / 1 0% 0.7 -- 0.7 0 / 3 0% 0.17 0.15 0.28 0 / 8 0% 0.36 0.29 0.7 0 / 2 0% 0.42 0.18 0.55 0 / 1 0% 0.2 -- 0.2 0 / 3 0% 0.57 0.5 1.2
Isophorone mg/kg-dry 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 0 NA NA NA NA 0 / 1 0% 0.1 -- 0.1 0 / 2 0% 0.1 0.0035 0.1 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Naphthalene mg/kg-dry 0 / 2 0% 0.47 0.25 0.65 0 / 2 0% 0.35 0.49 0.7 0 / 1 0% 0.7 -- 0.7 0 / 3 0% 0.17 0.15 0.28 0 / 8 0% 0.36 0.29 0.7 0 / 2 0% 0.42 0.18 0.55 0 / 1 0% 0.2 -- 0.2 0 / 3 0% 0.57 0.5 1.2
Phenanthrene mg/kg-dry 0 / 2 0% 0.47 0.25 0.65 0 / 2 0% 0.35 0.49 0.7 0 / 1 0% 0.7 -- 0.7 0 / 3 0% 0.17 0.15 0.28 0 / 8 0% 0.36 0.29 0.7 0 / 2 0% 0.42 0.18 0.55 0 / 1 0% 0.2 -- 0.2 0 / 3 0% 0.57 0.5 1.2
Pyrene mg/kg-dry 0 / 2 0% 0.47 0.25 0.65 1 / 2 50% 0.35 0.49 0.7 0 / 1 0% 0.7 -- 0.7 0 / 3 0% 0.17 0.15 0.28 1 / 8 13% 0.36 0.29 0.7 0 / 2 0% 0.42 0.18 0.55 0 / 1 0% 0.2 -- 0.2 0 / 3 0% 0.57 0.5 1.2
C11 to C22 Aromatics mg/kg-dry 1 / 2 50% 58 54 100 1 / 1 100% 440 -- 440 1 / 1 100% 56 -- 56 0 / 2 0% 5.3 2.4 7 3 / 6 50% 100 170 440 1 / 2 50% 40 45 72 0 / 1 0% 6 -- 6 0 / 3 0% 17 15 35
C19 to C36 Aliphatics mg/kg-dry 1 / 2 50% 72 74 120 1 / 1 100% 350 -- 350 1 / 1 100% 69 -- 69 0 / 2 0% 7.8 1.1 8.5 3 / 6 50% 100 130 350 1 / 2 50% 100 140 200 0 / 1 0% 6 -- 6 0 / 3 0% 17 15 35
C9 to C18 Aliphatics mg/kg-dry 0 / 2 0% 14 7.8 20 1 / 1 100% 160 -- 160 0 / 1 0% 20 -- 20 0 / 2 0% 7.8 1.1 8.5 1 / 6 17% 38 61 160 1 / 2 50% 22 19 36 0 / 1 0% 6 -- 6 0 / 3 0% 17 15 35
Total Extractable Hydrocarbons mg/kg-dry 1 / 2 50% 180 220 340 1 / 1 100% 1200 -- 1200 1 / 1 100% 180 -- 180 0 / 2 0% 6.8 0.35 7 3 / 6 50% 300 480 1200 1 / 2 50% 210 280 400 0 / 1 0% 6 -- 6 0 / 3 0% 17 15 35

SW8015M Total Extractable Hydrocarbons mg/kg-dry 2 / 2 100% 450 230 610 3 / 3 100% 330 520 930 1 / 1 100% 690 -- 690 6 / 6 100% 44 24 76 12 / 12 100% 240 320 930 3 / 3 100% 230 240 510 2 / 2 100% 45 16 56 6 / 7 86% 87 91 270
Benzene mg/kg-dry 0 / 2 0% 0.073 0.039 0.1 0 / 3 0% 0.059 0.062 0.13 0 / 1 0% 0.1 -- 0.1 0 / 6 0% 0.026 0.004 0.034 0 / 12 0% 0.048 0.038 0.13 0 / 3 0% 0.052 0.025 0.08 0 / 2 0% 0.028 0.00071 0.028 0 / 7 0% 0.063 0.081 0.24
C5 to C8 Aliphatics mg/kg-dry 0 / 2 0% 2.9 1.6 4 0 / 3 0% 2.3 2.4 5 0 / 1 0% 3.9 -- 3.9 0 / 6 0% 1 0.17 1.4 0 / 12 0% 1.9 1.5 5 0 / 3 0% 2.1 1 3.2 0 / 2 0% 1.1 0.035 1.1 0 / 7 0% 2.5 3.1 10
C9 to C10 Aromatics mg/kg-dry 1 / 2 50% 5.9 5.8 10 0 / 3 0% 2.3 2.4 5 0 / 1 0% 3.9 -- 3.9 0 / 6 0% 1 0.17 1.4 1 / 12 8% 2.4 2.7 10 0 / 3 0% 2.1 1 3.2 0 / 2 0% 1.1 0.035 1.1 0 / 7 0% 2.5 3.1 10
C9 to C12 Aliphatics mg/kg-dry 0 / 2 0% 1.8 0.071 1.9 0 / 3 0% 2.3 2.4 5 0 / 1 0% 3.9 -- 3.9 0 / 6 0% 1 0.17 1.4 0 / 12 0% 1.7 1.3 5 0 / 3 0% 2.1 1 3.2 0 / 2 0% 1.1 0.035 1.1 1 / 7 14% 2.6 3 10
Ethylbenzene mg/kg-dry 0 / 2 0% 0.073 0.039 0.1 0 / 3 0% 0.059 0.062 0.13 0 / 1 0% 0.1 -- 0.1 0 / 6 0% 0.026 0.004 0.034 0 / 12 0% 0.048 0.038 0.13 0 / 3 0% 0.052 0.025 0.08 0 / 2 0% 0.028 0.00071 0.028 0 / 7 0% 0.063 0.081 0.24
m+p-Xylenes mg/kg-dry 0 / 2 0% 0.073 0.039 0.1 0 / 3 0% 0.059 0.062 0.13 0 / 1 0% 0.1 -- 0.1 0 / 6 0% 0.026 0.004 0.034 0 / 12 0% 0.048 0.038 0.13 0 / 3 0% 0.052 0.025 0.08 0 / 2 0% 0.028 0.00071 0.028 0 / 7 0% 0.063 0.081 0.24
Methyl tert-butyl ether (MTBE) mg/kg-dry 0 / 2 0% 0.15 0.078 0.2 0 / 3 0% 0.12 0.12 0.26 0 / 1 0% 0.2 -- 0.2 0 / 6 0% 0.052 0.0072 0.065 0 / 12 0% 0.1 0.076 0.26 0 / 3 0% 0.1 0.053 0.16 0 / 2 0% 0.055 0 0.055 0 / 7 0% 0.12 0.16 0.48
Naphthalene mg/kg-dry 0 / 2 0% 0.15 0.078 0.2 0 / 3 0% 0.12 0.12 0.26 0 / 1 0% 0.2 -- 0.2 0 / 6 0% 0.052 0.0072 0.065 0 / 12 0% 0.1 0.076 0.26 0 / 3 0% 0.1 0.053 0.16 0 / 2 0% 0.055 0 0.055 0 / 7 0% 0.12 0.16 0.48
o-Xylene mg/kg-dry 0 / 2 0% 0.073 0.039 0.1 0 / 3 0% 0.059 0.062 0.13 0 / 1 0% 0.1 -- 0.1 0 / 6 0% 0.026 0.004 0.034 0 / 12 0% 0.048 0.038 0.13 0 / 3 0% 0.052 0.025 0.08 0 / 2 0% 0.028 0.00071 0.028 0 / 7 0% 0.063 0.081 0.24
Toluene mg/kg-dry 0 / 2 0% 0.073 0.039 0.1 0 / 3 0% 0.059 0.062 0.13 0 / 1 0% 0.1 -- 0.1 0 / 6 0% 0.026 0.004 0.034 0 / 12 0% 0.048 0.038 0.13 0 / 3 0% 0.052 0.025 0.08 0 / 2 0% 0.028 0.00071 0.028 0 / 7 0% 0.063 0.081 0.24
Total Purgeable Hydrocarbons mg/kg-dry 1 / 2 50% 6.9 7.2 12 1 / 3 33% 6.3 9.3 17 0 / 1 0% 3.9 -- 3.9 0 / 6 0% 1 0.17 1.4 2 / 12 17% 3.6 5.3 17 0 / 3 0% 2.1 1 3.2 0 / 2 0% 1.1 0.035 1.1 1 / 7 14% 2.8 3.1 10
Xylenes, Total mg/kg-dry 0 / 2 0% 0.073 0.039 0.1 0 / 3 0% 0.059 0.062 0.13 0 / 1 0% 0.1 -- 0.1 0 / 6 0% 0.026 0.004 0.034 0 / 12 0% 0.048 0.038 0.13 0 / 3 0% 0.052 0.025 0.08 0 / 2 0% 0.028 0.00071 0.028 0 / 7 0% 0.063 0.081 0.24

E300.0 Fluoride1 mg/kg-dry 0 / 2 0% 1 0 1 2 / 3 67% 1.4 0.36 1.7 1 / 1 100% 4.1 -- 4.1 0 / 6 0% 1 0 1 3 / 12 25% 1.35 0.89 4.1 1 / 3 33% 1.1 0.17 1.3 0 / 2 0% 1 0 1 1 / 7 14% 1.27 0.72 2.9
E365.1 Total Phosphorus1 mg/kg-dry 2 / 2 100% 879 666 1350 3 / 3 100% 285 1277 4250 1 / 1 100% 3320 -- 3320 6 / 6 100% 2707 1363 4980 12 / 12 100% 2491 1333 3220 3 / 3 100% 2837 596 2480 2 / 2 100% 2335 205 10200 7 / 7 100% 2637 3444 4980

ASAM10-3.2 pH, sat. paste s.u. 2 / 2 100% 7.1 0 7.1 3 / 3 100% 6.9 0.21 7.1 1 / 1 100% 6.3 -- 6.3 6 / 6 100% 7.8 0.27 8.2 12 / 12 100% 7.3 0.53 8.2 3 / 3 100% 7.1 0.15 7.2 2 / 2 100% 7.6 0.071 7.6 7 / 7 100% 7.1 0.21 7.4
SW3550A Moisture wt% 2 / 2 100% 60 21 75 3 / 3 100% 37 35 77 1 / 1 100% 75 -- 75 6 / 6 100% 26 7.6 39 12 / 12 100% 38 24 77 3 / 3 100% 50 18 70 2 / 2 100% 25 10 32 7 / 7 100% 43 21 86

Leco Carbon, Organic wt% 2 / 2 100% 8.7 9.4 15 3 / 3 100% 2.8 3.4 6.8 1 / 1 100% 5.5 -- 5.5 6 / 6 100% 1.3 0.84 2.6 12 / 12 100% 3.2 4.3 15 3 / 3 100% 1.8 0.54 2.3 2 / 2 100% 1.7 1.8 3 7 / 7 100% 1.7 2 5.4

Non-detects evaluated at 1/2 the detection limit.  
NA = not analyzed
1 Data have not been received electronically and have not been validated.
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MILL POND
URC-1 URC-2 TP TP-TOE1 TP-TOE2 MP LRC-1 LRC-2 LRC-3 LRC-4 LRC-5 LRC-6 FC-2 FC-POND FC-1 CC-2 CC-1 CCS-9 CCS-8 CCS-6 CCS-1 CCS-11 CCS-14 CCS-16

Aluminum mg/kg-dry 6870 12300 11200 4730 11300 11200 10000 9690 16200 3460 11200 11200 9240 26100 27500 4670 6630 10400 33800 13600 9290 16100 12200 9180
Arsenic mg/kg-dry 3 3 3 7 ND 6 ND ND ND ND ND ND ND 2 3 ND ND 2 5 ND ND ND ND 3
Barium mg/kg-dry 284 302 906 1120 637 703 440 397 1080 186 543 855 219 1520 431 685 199 516 4930 391 322 322 583 2680
Chromium mg/kg-dry 6 32.8 110 43 213 48 148 135 233 38.8 129 126 21 289 14.6 43.3 77.2 216 988 180 165 109 123 93.9
Cobalt mg/kg-dry ND 9 17 26 20 11 13 13 24 6 13 19 9 42 7 7 13 16 75 21 17 16 17 27
Copper mg/kg-dry 19 37 29 16 21 49 15 23 36 13 22 36 25 66 27 37 18 64 57 36 35 16 14 29
Iron mg/kg-dry 5120 17600 16200 14500 27000 14000 15700 14900 27800 9880 20700 33200 22300 39600 18300 10600 20600 16900 46400 18100 19000 25100 15500 54600
Lead mg/kg-dry 7 12 19 11 100 15 7 9 22 ND 11 23 9 48 18 12 7 96 56 89 33 14 9 7
Manganese mg/kg-dry 306 346 392 12700 2470 953 299 785 798 301 493 492 151 573 302 2920 263 332 1120 419 162 146 168 2860
Nickel mg/kg-dry ND 14 32 24 41 17 26 27 48 9 26 31 11 82 12 11 26 40 226 43 37 28 34 39
Selenium mg/kg-dry 1.2 0.5 ND ND ND ND ND ND ND ND ND ND 0.7 ND ND ND ND ND 1.4 ND ND ND ND ND
Thallium mg/kg-dry ND ND 0.7 ND ND ND ND ND ND ND ND ND ND 0.9 ND ND ND ND 4.3 ND ND ND ND ND
Vanadium mg/kg-dry 6 39 26 46 79 31 31 31 58 27 48 80 45 58 23 35 50 62 105 41 35 45 33 57
Zinc mg/kg-dry 15 35 29 17 19 39 19 20 34 9 25 26 23 50 42 15 48 23 54 24 17 31 15 19

SW7470A Mercury mg/kg-dry ND 0.1 ND ND ND ND ND ND ND ND ND ND ND 0.1 ND ND ND ND ND ND ND ND ND ND
Methyl acetate mg/kg-dry NA NA NA NA 0.24 NA NA 0.37 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

PAH SW8270C Pyrene mg/kg-dry ND ND ND NA 0.0049 ND NA ND ND NA NA ND ND ND NA NA ND NA ND NA NA ND NA ND
C11 to C22 Aromatics mg/kg-dry ND 96 436 NA NA 56 NA NA ND NA NA ND ND 72 NA NA ND NA ND NA NA ND NA ND
C19 to C36 Aliphatics mg/kg-dry ND 124 350 NA NA 69 NA NA ND NA NA ND ND 201 NA NA ND NA ND NA NA ND NA ND
C9 to C18 Aliphatics mg/kg-dry ND ND 162 NA NA ND NA NA ND NA NA ND ND 36 NA NA ND NA ND NA NA ND NA ND
Total Extractable Hydrocarbons mg/kg-dry ND 335 1240 NA NA 176 NA NA ND NA NA ND ND 405 NA NA ND NA ND NA NA ND NA ND

SW8015M Total Extractable Hydrocarbons mg/kg-dry ND 335 1240 NA NA 176 NA NA ND NA NA ND ND 405 NA NA ND NA ND NA NA ND NA ND
C9 to C10 Aromatics mg/kg-dry 10 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
C9 to C12 Aliphatics mg/kg-dry ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 2.2 ND ND
Total Purgeable Hydrocarbons mg/kg-dry 12 ND 17 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 3.2 ND ND

E300.0 Fluoride1 mg/kg-dry ND ND 1.5 1.7 ND 4.1 ND ND ND ND ND ND ND 1.3 ND ND ND ND 2.9 ND ND ND ND ND
E365.1 Total Phosphorus1 mg/kg-dry 408 1350 4250 2580 1740 3320 2630 1400 4980 1470 2240 3520 3140 3220 2150 2190 2480 1470 361 600 1140 1680 3010 10200

ASAM10-3.2 pH, sat. paste s.u. 7.1 7.1 6.7 7.1 7 6.3 8.2 7.8 7.6 7.8 7.7 7.4 7.1 6.9 7.2 7.5 7.6 7 6.8 7.1 7.3 7.4 6.9 7
SW3550A Moisture wt% 75 45 77 18 15 75 21 19 39 26 20 29 44 70 36 32 18 22 86 31 28 39 48 44

Leco Carbon, Organic wt% 15.4 2.05 6.76 1.24 0.42 5.47 1.78 0.35 0.61 1.07 2.65 1.15 1.82 2.28 1.21 2.98 0.38 0.45 3.67 0.7 0.22 0.81 5.41 0.97

ND = not detected
NA = not analyzed
1 Data not yet validated
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TABLE B-7.  NONASBESTOS RESULTS FOR SOIL SAMPLES 
COLLECTED AT LIBBY OU3 DURING PHASE I

Category Method Analyte Units Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual. Result Qual.
Aluminum mg/kg-dry 10100 v 24400 v 11200 v 45500 v 40100 v 10000 v 11700 v 11500 v 12000 v 16300 v 29400 v 13200 v 15200 v 17900 v 20300 v 5960 v 15100 v 13300 v 24700 v 17400 v 10200 v 12200 v 10600 v 10900 v 16400 v 12800 v 13300 v 14800 v 12300 v 14400 v 8560 v 18800 v 50900 v 33500 v 18600 v 9400 v 10200 v 36100 v
Antimony mg/kg-dry 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 v 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Arsenic mg/kg-dry 3 v 3 v 2 v 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 v 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
Barium mg/kg-dry 235 v 694 v 176 v 2210 v 2190 v 508 v 577 v 591 v 605 v 744 v 1130 v 795 v 826 v 459 v 852 v 253 v 800 v 756 v 1150 v 1070 v 611 v 636 v 679 v 672 v 953 v 632 v 698 v 1140 v 773 v 836 v 3200 v 877 v 2320 v 1440 v 601 v 117 v 398 v 1650 v
Beryllium mg/kg-dry 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Boron mg/kg-dry 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Cadmium mg/kg-dry 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U
Chromium mg/kg-dry 42.9 v 107 v 20 v 673 v 476 v 180 v 170 v 191 v 169 v 143 v 95.6 v 204 v 146 v 141 v 130 v 10.3 v 338 v 223 v 260 v 353 v 159 v 187 v 97.7 v 103 v 229 v 206 v 212 v 233 v 114 v 228 v 162 v 250 v 167 v 360 v 306 v 209 v 95.4 v 881 v
Cobalt mg/kg-dry 9 v 28 v 8 v 62 v 63 v 18 v 18 v 17 v 17 v 22 v 35 v 25 v 25 v 23 v 27 v 22 v 32 v 39 v 31 v 27 v 22 v 25 v 24 v 20 v 27 v 28 v 25 v 28 v 22 v 26 v 19 v 24 v 58 v 38 v 23 v 18 v 14 v 42 v
Copper mg/kg-dry 26 v 109 v 21 v 44 v 57 v 13 v 17 v 11 v 11 v 21 v 17 v 27 v 42 v 27 v 14 v 82 v 33 v 40 v 12 v 49 v 69 v 21 v 41 v 34 v 46 v 45 v 21 v 30 v 27 v 27 v 87 v 7 v 11 v 17 v 14 v 5 v 5 U 12 v
Iron mg/kg-dry 16500 v 32800 v 17300 v 51900 v 51500 v 16400 v 20000 v 15700 v 16600 v 21500 v 31000 v 20800 v 26700 v 25500 v 27500 v 36900 v 24600 v 25000 v 25600 v 22000 v 18100 v 20400 v 28700 v 21300 v 25800 v 23900 v 18900 v 24300 v 25700 v 22600 v 12700 v 20400 v 47500 v 31400 v 17300 v 12300 v 12200 v 37100 v
Lead mg/kg-dry 13 v 50 v 12 v 37 v 48 v 8 v 8 v 9 v 8 v 15 v 10 v 21 v 22 v 13 v 8 v 14 v 22 v 29 v 23 v 30 v 47 v 15 v 21 v 43 v 24 v 32 v 9 v 23 v 10 v 30 v 12 v 9 v 11 v 12 v 9 v 5 U 5 U 10 v
Manganese mg/kg-dry 246 v 542 v 306 v 743 v 808 v 268 v 226 v 190 v 187 v 298 v 400 v 326 v 331 v 326 v 303 v 328 v 500 v 367 v 360 v 399 v 345 v 328 v 333 v 297 v 388 v 396 v 289 v 447 v 265 v 369 v 549 v 227 v 469 v 363 v 263 v 203 v 157 v 424 v
Nickel mg/kg-dry 16 v 51 v 10 v 135 v 118 v 43 v 39 v 38 v 38 v 44 v 63 v 53 v 44 v 43 v 53 v 11 v 85 v 80 v 84 v 66 v 43 v 62 v 28 v 38 v 55 v 65 v 51 v 60 v 32 v 61 v 41 v 52 v 114 v 92 v 65 v 52 v 27 v 115 v
Selenium mg/kg-dry 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Silver mg/kg-dry 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
Thallium mg/kg-dry 0.6 U 0.6 U 0.6 U 0.9 v 0.8 v 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 v 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U
Vanadium mg/kg-dry 33 v 58 v 37 v 71 v 72 v 25 v 39 v 25 v 27 v 38 v 48 v 30 v 52 v 39 v 40 v 114 v 31 v 29 v 42 v 38 v 28 v 24 v 48 v 39 v 40 v 36 v 27 v 42 v 38 v 33 v 16 v 30 v 67 v 46 v 21 v 10 v 15 v 50 v
Zinc mg/kg-dry 32 v 70 v 25 v 53 v 55 v 13 v 15 v 14 v 14 v 27 v 63 v 21 v 33 v 25 v 24 v 33 v 26 v 30 v 28 v 25 v 24 v 19 v 25 v 25 v 26 v 22 v 19 v 26 v 18 v 23 v 14 v 17 v 35 v 27 v 25 v 10 v 11 v 31 v

SW7471A Mercury mg/kg-dry 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.3 v 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
4,4´-DDD mg/kg-dry NA NA NA NA NA NA 0.0022 U 0.0025 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4´-DDE mg/kg-dry NA NA NA NA NA NA 0.0022 U 0.0025 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4´-DDT mg/kg-dry NA NA NA NA NA NA 0.007 U 0.007 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aldrin mg/kg-dry NA NA NA NA NA NA 0.0022 U 0.0025 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
alpha-BHC mg/kg-dry NA NA NA NA NA NA 0.0022 U 0.0025 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
alpha-Chlordane mg/kg-dry NA NA NA NA NA NA 0.0022 U 0.0025 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
beta-BHC mg/kg-dry NA NA NA NA NA NA 0.0022 U 0.0025 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlordane mg/kg-dry NA NA NA NA NA NA 0.022 U 0.025 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
delta-BHC mg/kg-dry NA NA NA NA NA NA 0.0022 U 0.0025 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dieldrin mg/kg-dry NA NA NA NA NA NA 0.0022 U 0.0025 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan I mg/kg-dry NA NA NA NA NA NA 0.0022 U 0.0025 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan II mg/kg-dry NA NA NA NA NA NA 0.0022 U 0.0025 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan sulfate mg/kg-dry NA NA NA NA NA NA 0.0022 U 0.0025 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin mg/kg-dry NA NA NA NA NA NA 0.0022 U 0.0025 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin aldehyde mg/kg-dry NA NA NA NA NA NA 0.0022 U 0.0025 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin ketone mg/kg-dry NA NA NA NA NA NA 0.0022 U 0.0025 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
gamma-BHC (Lindane) mg/kg-dry NA NA NA NA NA NA 0.0022 U 0.0025 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
gamma-Chlordane mg/kg-dry NA NA NA NA NA NA 0.0022 U 0.0025 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Heptachlor mg/kg-dry NA NA NA NA NA NA 0.0022 U 0.0025 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Heptachlor epoxide mg/kg-dry NA NA NA NA NA NA 0.0022 U 0.0025 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Isodrin mg/kg-dry NA NA NA NA NA NA 0.0026 U 0.003 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methoxychlor mg/kg-dry NA NA NA NA NA NA 0.0022 U 0.0025 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toxaphene mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4,5-T mg/kg-dry NA NA NA NA NA NA 0.0051 U 0.006 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4,5-TP (Silvex) mg/kg-dry NA NA NA NA NA NA 0.0051 U 0.006 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-D mg/kg-dry NA NA NA NA NA NA 0.026 U 0.03 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dalapon mg/kg-dry NA NA NA NA NA NA 0.064 U 0.074 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dicamba mg/kg-dry NA NA NA NA NA NA 0.0064 U 0.0074 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dichlorprop mg/kg-dry NA NA NA NA NA NA 0.026 U 0.03 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MCPA mg/kg-dry NA NA NA NA NA NA 5.1 U 6 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MCPP mg/kg-dry NA NA NA NA NA NA 5.1 U 6 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pentachlorophenol mg/kg-dry NA NA NA NA NA NA 0.0026 U 0.039 v NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dichlorvos mg/kg-dry NA NA NA NA NA NA ND U ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mevinphos mg/kg-dry NA NA NA NA NA NA ND U ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Demeton-O,S mg/kg-dry NA NA NA NA NA NA ND U ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethoprop (Prophos) mg/kg-dry NA NA NA NA NA NA ND U ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Phorate mg/kg-dry NA NA NA NA NA NA ND U ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Sulfotep mg/kg-dry NA NA NA NA NA NA ND U ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Diazinon mg/kg-dry NA NA NA NA NA NA ND U ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Disulfoton mg/kg-dry NA NA NA NA NA NA ND U ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dimethoate mg/kg-dry NA NA NA NA NA NA ND U ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ronnel mg/kg-dry NA NA NA NA NA NA ND U ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Merphos mg/kg-dry NA NA NA NA NA NA ND U ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fenthion mg/kg-dry NA NA NA NA NA NA ND U ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlorpyrifos mg/kg-dry NA NA NA NA NA NA ND U ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Trichloronate mg/kg-dry NA NA NA NA NA NA ND U ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methyl Parathion mg/kg-dry NA NA NA NA NA NA ND U ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mathion mg/kg-dry NA NA NA NA NA NA ND U ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tokuthion (Prothiofos) mg/kg-dry NA NA NA NA NA NA ND U ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethyl Parathion mg/kg-dry NA NA NA NA NA NA ND U ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Stirophos (Tetrachlorovinphos) mg/kg-dry NA NA NA NA NA NA ND U ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bolstar (Sulprofos) mg/kg-dry NA NA NA NA NA NA ND U ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fensulfothion mg/kg-dry NA NA NA NA NA NA ND U ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
EPN mg/kg-dry NA NA NA NA NA NA ND U ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Azinphos-methyl (Guthion) mg/kg-dry NA NA NA NA NA NA ND U ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Coumaphos mg/kg-dry NA NA NA NA NA NA ND U ND U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1016 mg/kg-dry 0.018 U 0.021 U 0.018 U 0.022 U 0.025 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1221 mg/kg-dry 0.018 U 0.021 U 0.018 U 0.022 U 0.025 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1232 mg/kg-dry 0.018 U 0.021 U 0.018 U 0.022 U 0.025 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1242 mg/kg-dry 0.018 U 0.021 U 0.018 U 0.022 U 0.025 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1248 mg/kg-dry 0.018 U 0.021 U 0.018 U 0.022 U 0.025 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1254 mg/kg-dry 0.018 U 0.021 U 0.018 U 0.022 U 0.025 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1260 mg/kg-dry 0.018 U 0.021 U 0.018 U 0.022 U 0.025 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1262 mg/kg-dry 0.018 U 0.021 U 0.018 U 0.022 U 0.025 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1268 mg/kg-dry 0.018 U 0.021 U 0.018 U 0.022 U 0.025 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1,1-Trichloroethane mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1,2,2-Tetrachloroethane mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1,2-Trichloro-1,2,2-trifluoroethane mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1,2-Trichloroethane mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethane mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethene mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3-Trichlorobenzene mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,4-Trichlorobenzene mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dibromo-3-chloropropane mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dibromoethane mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dichlorobenzene mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dichloroethane mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dichloropropane mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,3-Dichlorobenzene mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,4-Dichlorobenzene mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,4-Dioxane mg/kg-dry NA NA NA NA NA NA 1.7 U 2.6 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Hexanone mg/kg-dry NA NA NA NA NA NA 0.33 U 0.53 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetone mg/kg-dry NA NA NA NA NA NA 0.33 U 0.53 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzene mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromochloromethane mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromodichloromethane mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromoform mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromomethane mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbon disulfide mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbon tetrachloride mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlorobenzene mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlorodibromomethane mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroethane mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloromethane mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
cis-1,2-Dichloroethene mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
cis-1,3-Dichloropropene mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyclohexane mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dichlorodifluoromethane mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Isopropylbenzene mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
m+p-Xylenes mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methyl acetate mg/kg-dry NA NA NA NA NA NA 0.56 v 1.7 v NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methyl ethyl ketone mg/kg-dry NA NA NA NA NA NA 0.33 U 0.53 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methyl isobutyl ketone mg/kg-dry NA NA NA NA NA NA 0.33 U 0.53 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methyl tert-butyl ether (MTBE) mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methylcyclohexane mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methylene chloride mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
o-Xylene mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Styrene mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
trans-1,2-Dichloroethene mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
trans-1,3-Dichloropropene mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Trichloroethene mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Trichlorofluoromethane mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vinyl chloride mg/kg-dry NA NA NA NA NA NA 0.033 U 0.053 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,4,5-Tetrachlorobenzene mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,3,4,6-Tetrachlorophenol mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4,5-Trichlorophenol mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4,6-Trichlorophenol mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dichlorophenol mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dimethylphenol mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dinitrophenol mg/kg-dry NA NA NA NA NA NA 0.43 U 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dinitrotoluene mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,6-Dinitrotoluene mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Chloronaphthalene mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Chlorophenol mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Nitroaniline mg/kg-dry NA NA NA NA NA NA 0.43 U 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Nitrophenol mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3,3´-Dichlorobenzidine mg/kg-dry NA NA NA NA NA NA 0.85 U 0.99 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3-Nitroaniline mg/kg-dry NA NA NA NA NA NA 0.43 U 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,6-Dinitro-2-methylphenol mg/kg-dry NA NA NA NA NA NA 0.43 U 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Bromophenyl phenyl ether mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Chloro-3-methylphenol mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Chlorophenyl phenyl ether mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitroaniline mg/kg-dry NA NA NA NA NA NA 0.43 U 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitrophenol mg/kg-dry NA NA NA NA NA NA 0.43 U 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetophenone mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Atrazine mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzaldehyde mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Biphenyl mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(-2-chloroethoxy)Methane mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(-2-chloroethyl)Ether mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-chloroisopropyl)Ether mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-ethylhexyl)Phthalate mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Butylbenzylphthalate mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Caprolactam mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dibenzofuran mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Diethyl phthalate mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dimethyl phthalate mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-butyl phthalate mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-octyl phthalate mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorobenzene mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorobutadiene mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorocyclopentadiene mg/kg-dry NA NA NA NA NA NA 0.43 U 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachloroethane mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
m+p-Cresols mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nitrobenzene mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
n-Nitroso-di-n-propylamine mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
n-Nitrosodiphenylamine mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
o-Cresol mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
p-Chloroaniline mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pentachlorophenol mg/kg-dry NA NA NA NA NA NA 0.43 U 0.5 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Phenol mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene mg/kg-dry 0.35 U 0.42 U 0.36 U 0.0043 U 0.005 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.35 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene mg/kg-dry 0.35 U 0.42 U 0.36 U 0.0043 U 0.005 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.35 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthylene mg/kg-dry 0.35 U 0.42 U 0.36 U 0.0043 U 0.005 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.35 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Anthracene mg/kg-dry 0.35 U 0.42 U 0.36 U 0.0043 U 0.005 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.35 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)anthracene mg/kg-dry 0.35 U 0.42 U 0.36 U 0.021 v 0.0069 v NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.35 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene mg/kg-dry 0.35 U 0.42 U 0.36 U 0.019 v 0.005 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.35 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene mg/kg-dry 0.35 U 0.42 U 0.36 U 0.03 v 0.005 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.35 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(g,h,i)perylene mg/kg-dry 0.35 U 0.42 U 0.36 U 0.016 v 0.005 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.35 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene mg/kg-dry 0.35 U 0.42 U 0.36 U 0.0096 v 0.005 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.35 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene mg/kg-dry 0.35 U 0.42 U 0.36 U 0.0061 v 0.0074 v NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.35 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dibenzo(a,h)anthracene mg/kg-dry 0.35 U 0.42 U 0.36 U 0.0043 U 0.005 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.35 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene mg/kg-dry 0.35 U 0.42 U 0.36 U 0.0043 U 0.005 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.35 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluorene mg/kg-dry 0.35 U 0.42 U 0.36 U 0.0043 U 0.005 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.35 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene mg/kg-dry 0.35 U 0.42 U 0.36 U 0.038 v 0.005 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.35 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Isophorone mg/kg-dry NA NA NA NA NA NA 0.21 U 0.25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Naphthalene mg/kg-dry 0.35 U 0.42 U 0.36 U 0.0043 U 0.005 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.35 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Phenanthrene mg/kg-dry 0.35 U 0.42 U 0.36 U 0.0043 U 0.005 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.35 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene mg/kg-dry 0.35 U 0.42 U 0.36 U 0.021 v 0.029 v NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.35 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
C11 to C22 Aromatics mg/kg-dry 24 v 40 v 27 v 13 u 21 v NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 78 v NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
C19 to C36 Aliphatics mg/kg-dry 47 v 82 v 42 v 89 v 66 v NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 154 v NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
C9 to C18 Aliphatics mg/kg-dry 11 U 12 U 11 U 28 v 53 v NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total Extractable Hydrocarbons mg/kg-dry 107 v 156 v 115 v 144 v 151 v NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 365 v NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

SW8015M Total Extractable Hydrocarbons mg/kg-dry 129 v 291 v 163 v 162 v 170 v 10 U 11 U 11 U 8.4 u 40 v 13 v 34 v 36 v 16 v 37 v 12 v 20 v 34 v 10 U 14 v 11 U 20 v 17 v 474 v 37 v 16 v 26 v 11 U 11 U 34 v NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzene mg/kg-dry 0.036 U 0.054 U 0.036 U 0.054 U 0.065 U 0.052 U 0.034 U 0.053 U 0.038 U 0.066 U 0.035 U 0.03 U 0.033 U 0.028 U 0.041 U 0.033 U 0.041 U 0.034 U 0.036 U 0.071 U 0.033 U 0.038 U 0.036 U 0.036 U 0.042 U 0.037 U 0.041 U 0.037 U 0.036 U 0.035 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
C5 to C8 Aliphatics mg/kg-dry 1.4 U 2.2 U 1.4 U 2.1 U 2.6 U 2.1 U 1.4 U 2.1 U 1.5 U 2.6 U 1.4 U 1.2 U 1.3 U 1.1 U 1.6 U 1.3 U 1.6 U 1.4 v 1.5 U 2.8 U 1.3 U 1.5 U 1.4 U 1.5 U 1.7 U 1.5 U 1.6 U 1.5 U 1.4 U 1.4 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
C9 to C10 Aromatics mg/kg-dry 1.4 U 2.2 U 1.4 U 2.1 U 2.6 U 2.1 U 1.4 U 2.1 U 1.5 U 2.6 U 1.4 U 1.2 U 1.3 U 1.1 U 1.6 U 1.3 U 1.6 U 16 v 1.5 U 2.8 U 1.3 U 1.5 U 1.4 U 1.5 U 1.7 U 1.5 U 1.6 U 1.5 U 1.4 U 1.4 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
C9 to C12 Aliphatics mg/kg-dry 1.4 U 2.2 U 1.4 U 2.1 U 2.6 U 2.1 U 1.4 U 2.1 U 1.5 U 2.6 U 1.4 U 1.2 U 1.3 U 1.1 U 1.6 U 1.3 U 1.6 U 1.4 U 1.5 U 2.8 U 1.3 U 1.5 U 1.4 U 1.5 U 1.7 U 1.5 U 1.6 U 1.5 U 1.4 U 1.4 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene mg/kg-dry 0.036 U 0.054 U 0.036 U 0.054 U 0.065 U 0.052 U 0.034 U 0.053 U 0.038 U 0.066 U 0.035 U 0.03 U 0.033 U 0.028 U 0.041 U 0.033 U 0.041 U 0.034 U 0.036 U 0.071 U 0.033 U 0.038 U 0.036 U 0.036 U 0.042 U 0.037 U 0.041 U 0.037 U 0.036 U 0.035 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
m+p-Xylenes mg/kg-dry 0.036 U 0.054 U 0.036 U 0.054 U 0.065 U 0.052 U 0.034 U 0.053 U 0.038 U 0.066 U 0.035 U 0.03 U 0.033 U 0.028 U 0.041 U 0.033 U 0.041 U 0.034 U 0.036 U 0.071 U 0.033 U 0.038 U 0.036 U 0.036 U 0.042 U 0.037 U 0.041 U 0.037 U 0.036 U 0.035 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methyl tert-butyl ether (MTBE) mg/kg-dry 0.071 U 0.11 U 0.072 U 0.11 U 0.13 U 0.1 U 0.068 U 0.11 U 0.075 U 0.13 U 0.07 U 0.061 U 0.065 U 0.057 U 0.082 U 0.066 U 0.082 U 0.068 U 0.073 U 0.14 U 0.065 U 0.077 U 0.072 U 0.073 U 0.084 U 0.074 U 0.081 U 0.075 U 0.072 U 0.069 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Naphthalene mg/kg-dry 0.071 U 0.11 U 0.072 U 0.11 U 0.13 U 0.1 U 0.068 U 0.11 U 0.075 U 0.13 U 0.07 U 0.061 U 0.065 U 0.057 U 0.082 U 0.066 U 0.082 U 0.068 U 0.073 U 0.14 U 0.065 U 0.077 U 0.072 U 0.073 U 0.084 U 0.074 U 0.081 U 0.075 U 0.072 U 0.069 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
o-Xylene mg/kg-dry 0.036 U 0.054 U 0.036 U 0.054 U 0.065 U 0.052 U 0.034 U 0.053 U 0.038 U 0.066 U 0.035 U 0.03 U 0.033 U 0.028 U 0.041 U 0.033 U 0.041 U 0.034 U 0.036 U 0.071 U 0.033 U 0.038 U 0.036 U 0.036 U 0.042 U 0.037 U 0.041 U 0.037 U 0.036 U 0.035 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene mg/kg-dry 0.036 U 0.054 U 0.036 U 0.054 U 0.065 U 0.052 U 0.034 U 0.053 U 0.038 U 0.066 U 0.035 U 0.03 U 0.033 U 0.028 U 0.041 U 0.033 U 0.041 U 0.066 v 0.036 U 0.071 U 0.033 U 0.038 U 0.036 U 0.036 U 0.042 U 0.037 U 0.041 U 0.037 U 0.036 U 0.035 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total Purgeable Hydrocarbons mg/kg-dry 1.4 U 2.2 U 1.4 U 2.1 U 2.6 U 2.1 U 1.4 U 2.1 U 1.5 U 2.6 U 1.4 U 1.2 U 1.3 U 1.1 U 1.6 U 1.3 U 1.6 U 17 v 1.5 U 2.8 U 1.3 U 3.1 v 1.4 U 1.5 U 1.7 U 1.5 U 3.2 v 1.5 U 1.4 U 1.4 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Xylenes, Total mg/kg 0.036 U 0.054 U 0.036 U 0.054 U 0.065 U 0.052 U 0.034 U 0.053 U 0.038 U 0.066 U 0.035 U 0.03 U 0.033 U 0.028 U 0.041 U 0.033 U 0.041 U 0.034 U 0.036 U 0.071 U 0.033 U 0.038 U 0.036 U 0.036 U 0.042 U 0.037 U 0.041 U 0.037 U 0.036 U 0.035 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

E300.0 Fluoride1 mg/kg-dry ND U ND U ND U 5.3 v 4.4 v ND U ND U ND U ND U ND U ND U ND U ND U ND U ND U ND U ND U ND U ND U ND U ND U ND U ND U ND U ND U ND U ND U ND U ND U ND U ND U ND U ND U ND U ND U ND U ND U ND U
E365.1 Total Phosphorus1 mg/kg-dry 2570 v 3970 v 1970 v 5020 v 6370 v 3010 v 3720 v 2970 v 4360 v 3190 v 2810 v 1860 v 3140 v 3170 v 3890 v 11700 v 725 v 2880 v 722 v 1030 v 1280 v 3370 v 5030 v 3010 v 3060 v 3590 v 1230 v 1800 v 3450 v 1570 v 1020 v 1120 v 1770 v 690 v 198 v 111 v 509 v 1960 v
Leco Carbon, Organic wt% 0.97 v 1.32 v 1.03 v 0.41 v 0.37 v 0.04 v 0.11 v 0.13 v 0.09 v 1.2 v 0.78 v 1.42 v 0.73 v 0.28 v 0.73 v 0.38 v 1.67 v 0.43 v 0.45 v 0.51 v 0.12 v 1.06 v 0.41 v 0.98 v 2.86 v 0.52 v 1.41 v 0.27 v 0.45 v 0.76 v 0.12 v 0.09 v 0.07 v 0.12 v 0.05 v 0.07 v 0.05 v 0.03 v

ASAM10-3.2 pH, sat. paste s.u. 7.6 v 7.4 v 6.7 v 8 v 7.8 v 7.4 v 7.9 v 8 v 8 v 7 v 6.3 v 7.5 v 7.6 v 7.7 v 7.4 v 6.8 v 7.9 v 8.4 v 8.1 v 7.9 v 8.5 v 7.8 v 7.8 v 8.1 v 6.9 v 7.6 v 7.7 v 7.6 v 8.2 v 8 v 7.9 v 8 v 7.8 v 8.4 v 7.3 v 8.2 v 8.2 v 8.3 v
SW3550A Moisture wt% 6 v 20 v 8.1 v 22 v 33 v 4.3 v 13 v 5.2 v 13 v 11 v 8.4 v 8.3 v 10 v 7.5 v 9.2 v 6.1 v 8.4 v 6.6 v 4.4 v 8.4 v 7.9 v 7.2 v 8.6 v 4.5 v 8.8 v 8.1 v 6.8 v 6 v 6.3 v 7.1 v 10 v 5.5 v 3 v 5.8 v 8.6 v 4.9 v 4.1 v 4.5 v

NA = not analyzed
U = non-detect
v = detect
1 Data have not been received electronically and have not been validated.
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TABLE B-8.  SUMMARY STATISTICS NONASBESTOS SOIL RESULTS BY REACH LIBBY OU3 PHASE I

Mean SD Max Mean SD Max Mean SD Max Mean SD Max Mean SD Max Mean SD Max

Aluminum mg/kg-dry 3 / 3 100% 15000 8000 24000 2 / 2 100% 43000 3800 46000 4 / 4 100% 11000 890 12000 8 / 8 100% 17000 6600 29000 13 / 13 100% 14000 3800 25000 8 / 8 100% 23000 15000 51000
Antimony mg/kg-dry 0 / 3 0% 0.15 0 0.15 0 / 2 0% 0.15 0 0.15 0 / 4 0% 0.15 0 0.15 1 / 8 13% 0.17 0.053 0.3 0 / 13 0% 0.15 2.9E-17 0.15 0 / 8 0% 0.15 0 0.15
Arsenic mg/kg-dry 3 / 3 100% 2.7 0.58 3 0 / 2 0% 1 0 1 0 / 4 0% 1 0 1 1 / 8 13% 1.1 0.35 2 0 / 13 0% 1 0 1 0 / 8 0% 1 0 1
Barium mg/kg-dry 3 / 3 100% 370 280 690 2 / 2 100% 2200 14 2200 4 / 4 100% 570 43 600 8 / 8 100% 730 270 1100 13 / 13 100% 820 200 1200 8 / 8 100% 1300 1000 3200
Beryllium mg/kg-dry 0 / 3 0% 2.5 0 2.5 0 / 2 0% 2.5 0 2.5 0 / 4 0% 2.5 0 2.5 0 / 8 0% 2.5 0 2.5 0 / 13 0% 2.5 0 2.5 0 / 8 0% 2.5 0 2.5
Boron mg/kg-dry 0 / 3 0% 2.5 0 2.5 0 / 2 0% 2.5 0 2.5 0 / 4 0% 2.5 0 2.5 0 / 8 0% 2.5 0 2.5 0 / 13 0% 2.5 0 2.5 0 / 8 0% 2.5 0 2.5
Cadmium mg/kg-dry 0 / 3 0% 0.2 3.4E-17 0.2 0 / 2 0% 0.2 0 0.2 0 / 4 0% 0.2 0 0.2 0 / 8 0% 0.2 3E-17 0.2 0 / 13 0% 0.2 0 0.2 0 / 8 0% 0.2 3E-17 0.2
Chromium mg/kg-dry 3 / 3 100% 57 45 110 2 / 2 100% 570 140 670 4 / 4 100% 180 10 190 8 / 8 100% 150 94 340 13 / 13 100% 200 70 350 8 / 8 100% 300 250 880
Cobalt mg/kg-dry 3 / 3 100% 15 11 28 2 / 2 100% 62 0.71 63 4 / 4 100% 18 0.58 18 8 / 8 100% 26 4.8 35 13 / 13 100% 26 4.8 39 8 / 8 100% 30 15 58
Copper mg/kg-dry 3 / 3 100% 52 49 110 2 / 2 100% 50 9.2 57 4 / 4 100% 13 2.8 17 8 / 8 100% 33 22 82 13 / 13 100% 36 15 69 7 / 8 88% 19 28 87
Iron mg/kg-dry 3 / 3 100% 22000 9200 33000 2 / 2 100% 52000 280 52000 4 / 4 100% 17000 1900 20000 8 / 8 100% 27000 5200 37000 13 / 13 100% 23000 3100 29000 8 / 8 100% 24000 13000 48000
Lead mg/kg-dry 3 / 3 100% 25 22 50 2 / 2 100% 42 7.8 48 4 / 4 100% 8.2 0.5 9 8 / 8 100% 16 5.5 22 13 / 13 100% 26 11 47 6 / 8 75% 8.5 3.9 12
Manganese mg/kg-dry 3 / 3 100% 360 160 540 2 / 2 100% 780 46 810 4 / 4 100% 220 38 270 8 / 8 100% 350 67 500 13 / 13 100% 350 50 450 8 / 8 100% 330 140 550
Nickel mg/kg-dry 3 / 3 100% 26 22 51 2 / 2 100% 130 12 140 4 / 4 100% 40 2.4 43 8 / 8 100% 50 21 85 13 / 13 100% 56 17 84 8 / 8 100% 70 33 120
Selenium mg/kg-dry 0 / 3 0% 0.25 0 0.25 0 / 2 0% 0.25 0 0.25 0 / 4 0% 0.25 0 0.25 0 / 8 0% 0.25 0 0.25 0 / 13 0% 0.25 0 0.25 0 / 8 0% 0.25 0 0.25
Silver mg/kg-dry 0 / 3 0% 1 0 1 0 / 2 0% 1 0 1 0 / 4 0% 1 0 1 0 / 8 0% 1 0 1 0 / 13 0% 1 0 1 0 / 8 0% 1 0 1
Thallium mg/kg-dry 0 / 3 0% 0.3 0 0.3 2 / 2 100% 0.85 0.071 0.9 0 / 4 0% 0.3 0 0.3 0 / 8 0% 0.3 0 0.3 0 / 13 0% 0.3 5.8E-17 0.3 1 / 8 13% 0.34 0.11 0.6
Vanadium mg/kg-dry 3 / 3 100% 43 13 58 2 / 2 100% 72 0.71 72 4 / 4 100% 29 6.7 39 8 / 8 100% 49 27 110 13 / 13 100% 36 7 48 8 / 8 100% 32 20 67
Zinc mg/kg-dry 3 / 3 100% 42 24 70 2 / 2 100% 54 1.4 55 4 / 4 100% 14 0.82 15 8 / 8 100% 32 13 63 13 / 13 100% 24 3.6 30 8 / 8 100% 21 10 35

SW7471A Mercury mg/kg-dry 0 / 3 0% 0.05 8.5E-18 0.05 0 / 2 0% 0.05 0 0.05 0 / 4 0% 0.05 0 0.05 0 / 8 0% 0.05 7.4E-18 0.05 0 / 13 0% 0.05 0 0.05 1 / 8 13% 0.081 0.088 0.3
4,4´-DDD mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.0012 0.00011 0.0012 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
4,4´-DDE mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.0012 0.00011 0.0012 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
4,4´-DDT mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.0035 0 0.0035 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Aldrin mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.0012 0.00011 0.0012 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
alpha-BHC mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.0012 0.00011 0.0012 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
alpha-Chlordane mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.0012 0.00011 0.0012 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
beta-BHC mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.0012 0.00011 0.0012 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Chlordane mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.012 0.0011 0.012 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
delta-BHC mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.0012 0.00011 0.0012 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Dieldrin mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.0012 0.00011 0.0012 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Endosulfan I mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.0012 0.00011 0.0012 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Endosulfan II mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.0012 0.00011 0.0012 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Endosulfan sulfate mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.0012 0.00011 0.0012 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Endrin mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.0012 0.00011 0.0012 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Endrin aldehyde mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.0012 0.00011 0.0012 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Endrin ketone mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.0012 0.00011 0.0012 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
gamma-BHC (Lindane) mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.0012 0.00011 0.0012 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
gamma-Chlordane mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.0012 0.00011 0.0012 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Heptachlor mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.0012 0.00011 0.0012 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Heptachlor epoxide mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.0012 0.00011 0.0012 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Isodrin mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.0014 0.00014 0.0015 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Methoxychlor mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.0012 0.00011 0.0012 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Toxaphene mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,4,5-T mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.0028 0.00032 0.003 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,4,5-TP (Silvex) mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.0028 0.00032 0.003 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,4-D mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.014 0.0014 0.015 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Dalapon mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.034 0.0035 0.037 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Dicamba mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.0034 0.00035 0.0037 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Dichlorprop mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.014 0.0014 0.015 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
MCPA mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 2.8 0.32 3 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
MCPP mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 2.8 0.32 3 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Pentachlorophenol mg/kg-dry 0 / 0 NA NA NA NA 1 / 2 50% 0.02 0.027 0.039 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Dichlorvos mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Mevinphos mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Demeton-O,S mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Ethoprop (Prophos) mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Phorate mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Sulfotep mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Diazinon mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Disulfoton mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Dimethoate mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Ronnel mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Merphos mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Fenthion mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Chlorpyrifos mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Trichloronate mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Methyl Parathion mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Mathion mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Tokuthion (Prothiofos) mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Ethyl Parathion mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Stirophos (Tetrachlorovinphos) mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Bolstar (Sulprofos) mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Fensulfothion mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
EPN mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Azinphos-methyl (Guthion) mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Coumaphos mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Aroclor 1016 mg/kg-dry 0 / 3 0% 0.01 0.00087 0.01 0 / 2 0% 0.012 0.0011 0.012 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Aroclor 1221 mg/kg-dry 0 / 3 0% 0.01 0.00087 0.01 0 / 2 0% 0.012 0.0011 0.012 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Aroclor 1232 mg/kg-dry 0 / 3 0% 0.01 0.00087 0.01 0 / 2 0% 0.012 0.0011 0.012 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Aroclor 1242 mg/kg-dry 0 / 3 0% 0.01 0.00087 0.01 0 / 2 0% 0.012 0.0011 0.012 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Aroclor 1248 mg/kg-dry 0 / 3 0% 0.01 0.00087 0.01 0 / 2 0% 0.012 0.0011 0.012 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Aroclor 1254 mg/kg-dry 0 / 3 0% 0.01 0.00087 0.01 0 / 2 0% 0.012 0.0011 0.012 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Aroclor 1260 mg/kg-dry 0 / 3 0% 0.01 0.00087 0.01 0 / 2 0% 0.012 0.0011 0.012 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Aroclor 1262 mg/kg-dry 0 / 3 0% 0.01 0.00087 0.01 0 / 2 0% 0.012 0.0011 0.012 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Aroclor 1268 mg/kg-dry 0 / 3 0% 0.01 0.00087 0.01 0 / 2 0% 0.012 0.0011 0.012 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,1,1-Trichloroethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,1,2,2-Tetrachloroethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,1,2-Trichloro-1,2,2-trifluoroethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,1,2-Trichloroethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,1-Dichloroethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,1-Dichloroethene mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,2,3-Trichlorobenzene mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,2,4-Trichlorobenzene mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,2-Dibromo-3-chloropropane mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,2-Dibromoethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,2-Dichlorobenzene mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,2-Dichloroethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,2-Dichloropropane mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,3-Dichlorobenzene mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,4-Dichlorobenzene mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,4-Dioxane mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 1.1 0.32 1.3 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2-Hexanone mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.22 0.071 0.26 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Acetone mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.22 0.071 0.26 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Benzene mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Bromochloromethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Bromodichloromethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Bromoform mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Bromomethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Carbon disulfide mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Carbon tetrachloride mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Chlorobenzene mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Chlorodibromomethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Chloroethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Chloroform mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Chloromethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
cis-1,2-Dichloroethene mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
cis-1,3-Dichloropropene mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Cyclohexane mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Dichlorodifluoromethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Ethylbenzene mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Isopropylbenzene mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
m+p-Xylenes mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Methyl acetate mg/kg-dry 0 / 0 NA NA NA NA 2 / 2 100% 1.1 0.81 1.7 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Methyl ethyl ketone mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.22 0.071 0.26 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Methyl isobutyl ketone mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.22 0.071 0.26 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Methyl tert-butyl ether (MTBE) mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Methylcyclohexane mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Methylene chloride mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
o-Xylene mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Styrene mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Tetrachloroethene mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Toluene mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
trans-1,2-Dichloroethene mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
trans-1,3-Dichloropropene mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Trichloroethene mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Trichlorofluoromethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Vinyl chloride mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.022 0.0071 0.026 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
1,2,4,5-Tetrachlorobenzene mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,3,4,6-Tetrachlorophenol mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,4,5-Trichlorophenol mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,4,6-Trichlorophenol mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,4-Dichlorophenol mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,4-Dimethylphenol mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,4-Dinitrophenol mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.23 0.025 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,4-Dinitrotoluene mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2,6-Dinitrotoluene mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2-Chloronaphthalene mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2-Chlorophenol mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2-Nitroaniline mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.23 0.025 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2-Nitrophenol mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
3,3´-Dichlorobenzidine mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.46 0.049 0.49 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
3-Nitroaniline mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.23 0.025 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
4,6-Dinitro-2-methylphenol mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.23 0.025 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
4-Bromophenyl phenyl ether mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
4-Chloro-3-methylphenol mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
4-Chlorophenyl phenyl ether mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
4-Nitroaniline mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.23 0.025 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
4-Nitrophenol mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.23 0.025 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Acetophenone mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Atrazine mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Benzaldehyde mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Biphenyl mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
bis(-2-chloroethoxy)Methane mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
bis(-2-chloroethyl)Ether mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
bis(2-chloroisopropyl)Ether mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
bis(2-ethylhexyl)Phthalate mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Butylbenzylphthalate mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Caprolactam mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Carbazole mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Dibenzofuran mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Diethyl phthalate mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Dimethyl phthalate mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Di-n-butyl phthalate mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Di-n-octyl phthalate mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Hexachlorobenzene mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Hexachlorobutadiene mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Hexachlorocyclopentadiene mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.23 0.025 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Hexachloroethane mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
m+p-Cresols mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Nitrobenzene mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
n-Nitroso-di-n-propylamine mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
n-Nitrosodiphenylamine mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
o-Cresol mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
p-Chloroaniline mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Pentachlorophenol mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.23 0.025 0.25 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Phenol mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
2-Methylnaphthalene mg/kg-dry 0 / 3 0% 0.19 0.019 0.21 0 / 2 0% 0.0023 0.00025 0.0025 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 0.17 -- 0.17 0 / 0 NA NA NA NA
Acenaphthene mg/kg-dry 0 / 3 0% 0.19 0.019 0.21 0 / 2 0% 0.0023 0.00025 0.0025 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 0.17 -- 0.17 0 / 0 NA NA NA NA
Acenaphthylene mg/kg-dry 0 / 3 0% 0.19 0.019 0.21 0 / 2 0% 0.0023 0.00025 0.0025 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 0.17 -- 0.17 0 / 0 NA NA NA NA
Anthracene mg/kg-dry 0 / 3 0% 0.19 0.019 0.21 0 / 2 0% 0.0023 0.00025 0.0025 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 0.17 -- 0.17 0 / 0 NA NA NA NA
Benzo(a)anthracene mg/kg-dry 0 / 3 0% 0.19 0.019 0.21 2 / 2 100% 0.014 0.01 0.021 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 0.17 -- 0.17 0 / 0 NA NA NA NA
Benzo(a)pyrene mg/kg-dry 0 / 3 0% 0.19 0.019 0.21 1 / 2 50% 0.011 0.012 0.019 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 0.17 -- 0.17 0 / 0 NA NA NA NA
Benzo(b)fluoranthene mg/kg-dry 0 / 3 0% 0.19 0.019 0.21 1 / 2 50% 0.016 0.019 0.03 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 0.17 -- 0.17 0 / 0 NA NA NA NA
Benzo(g,h,i)perylene mg/kg-dry 0 / 3 0% 0.19 0.019 0.21 1 / 2 50% 0.0092 0.01 0.016 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 0.17 -- 0.17 0 / 0 NA NA NA NA
Benzo(k)fluoranthene mg/kg-dry 0 / 3 0% 0.19 0.019 0.21 1 / 2 50% 0.006 0.005 0.01 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 0.17 -- 0.17 0 / 0 NA NA NA NA
Chrysene mg/kg-dry 0 / 3 0% 0.19 0.019 0.21 2 / 2 100% 0.0068 0.00092 0.0074 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 0.17 -- 0.17 0 / 0 NA NA NA NA
Dibenzo(a,h)anthracene mg/kg-dry 0 / 3 0% 0.19 0.019 0.21 0 / 2 0% 0.0023 0.00025 0.0025 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 0.17 -- 0.17 0 / 0 NA NA NA NA
Fluoranthene mg/kg-dry 0 / 3 0% 0.19 0.019 0.21 0 / 2 0% 0.0023 0.00025 0.0025 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 0.17 -- 0.17 0 / 0 NA NA NA NA
Fluorene mg/kg-dry 0 / 3 0% 0.19 0.019 0.21 0 / 2 0% 0.0023 0.00025 0.0025 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 0.17 -- 0.17 0 / 0 NA NA NA NA
Indeno(1,2,3-cd)pyrene mg/kg-dry 0 / 3 0% 0.19 0.019 0.21 1 / 2 50% 0.02 0.025 0.038 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 0.17 -- 0.17 0 / 0 NA NA NA NA
Isophorone mg/kg-dry 0 / 0 NA NA NA NA 0 / 2 0% 0.12 0.014 0.12 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA
Naphthalene mg/kg-dry 0 / 3 0% 0.19 0.019 0.21 0 / 2 0% 0.0023 0.00025 0.0025 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 0.17 -- 0.17 0 / 0 NA NA NA NA
Phenanthrene mg/kg-dry 0 / 3 0% 0.19 0.019 0.21 0 / 2 0% 0.0023 0.00025 0.0025 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 0.17 -- 0.17 0 / 0 NA NA NA NA
Pyrene mg/kg-dry 0 / 3 0% 0.19 0.019 0.21 2 / 2 100% 0.025 0.0057 0.029 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 0.17 -- 0.17 0 / 0 NA NA NA NA
C11 to C22 Aromatics mg/kg-dry 3 / 3 100% 30 8.5 40 1 / 2 50% 14 10 21 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 1 / 1 100% 78 -- 78 0 / 0 NA NA NA NA
C19 to C36 Aliphatics mg/kg-dry 3 / 3 100% 57 22 82 2 / 2 100% 78 16 89 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 1 / 1 100% 150 -- 150 0 / 0 NA NA NA NA
C9 to C18 Aliphatics mg/kg-dry 0 / 3 0% 5.7 0.29 6 2 / 2 100% 40 18 53 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 0 / 1 0% 5 -- 5 0 / 0 NA NA NA NA
Total Extractable Hydrocarbons mg/kg-dry 3 / 3 100% 130 26 160 2 / 2 100% 150 4.9 150 0 / 0 NA NA NA NA 0 / 0 NA NA NA NA 1 / 1 100% 360 -- 360 0 / 0 NA NA NA NA

SW8015M Total Extractable Hydrocarbons mg/kg-dry 3 / 3 100% 190 85 290 2 / 2 100% 170 5.7 170 0 / 4 0% 5 0.61 5.5 8 / 8 100% 26 12 40 9 / 13 69% 53 130 470 0 / 0 NA NA NA NA
Benzene mg/kg-dry 0 / 3 0% 0.021 0.0052 0.027 0 / 2 0% 0.03 0.0039 0.032 0 / 4 0% 0.022 0.0048 0.026 0 / 8 0% 0.019 0.006 0.033 0 / 13 0% 0.02 0.0049 0.036 0 / 0 NA NA NA NA
C5 to C8 Aliphatics mg/kg-dry 0 / 3 0% 0.83 0.23 1.1 0 / 2 0% 1.2 0.18 1.3 0 / 4 0% 0.89 0.19 1 0 / 8 0% 0.76 0.24 1.3 1 / 13 8% 0.84 0.25 1.4 0 / 0 NA NA NA NA
C9 to C10 Aromatics mg/kg-dry 0 / 3 0% 0.83 0.23 1.1 0 / 2 0% 1.2 0.18 1.3 0 / 4 0% 0.89 0.19 1 0 / 8 0% 0.76 0.24 1.3 1 / 13 8% 2 4.2 16 0 / 0 NA NA NA NA
C9 to C12 Aliphatics mg/kg-dry 0 / 3 0% 0.83 0.23 1.1 0 / 2 0% 1.2 0.18 1.3 0 / 4 0% 0.89 0.19 1 0 / 8 0% 0.76 0.24 1.3 0 / 13 0% 0.79 0.19 1.4 0 / 0 NA NA NA NA
Ethylbenzene mg/kg-dry 0 / 3 0% 0.021 0.0052 0.027 0 / 2 0% 0.03 0.0039 0.032 0 / 4 0% 0.022 0.0048 0.026 0 / 8 0% 0.019 0.006 0.033 0 / 13 0% 0.02 0.0049 0.036 0 / 0 NA NA NA NA
m+p-Xylenes mg/kg-dry 0 / 3 0% 0.021 0.0052 0.027 0 / 2 0% 0.03 0.0039 0.032 0 / 4 0% 0.022 0.0048 0.026 0 / 8 0% 0.019 0.006 0.033 0 / 13 0% 0.02 0.0049 0.036 0 / 0 NA NA NA NA
Methyl tert-butyl ether (MTBE) mg/kg-dry 0 / 3 0% 0.042 0.011 0.055 0 / 2 0% 0.06 0.0071 0.065 0 / 4 0% 0.044 0.01 0.055 0 / 8 0% 0.038 0.012 0.065 0 / 13 0% 0.039 0.01 0.07 0 / 0 NA NA NA NA
Naphthalene mg/kg-dry 0 / 3 0% 0.042 0.011 0.055 0 / 2 0% 0.06 0.0071 0.065 0 / 4 0% 0.044 0.01 0.055 0 / 8 0% 0.038 0.012 0.065 0 / 13 0% 0.039 0.01 0.07 0 / 0 NA NA NA NA
o-Xylene mg/kg-dry 0 / 3 0% 0.021 0.0052 0.027 0 / 2 0% 0.03 0.0039 0.032 0 / 4 0% 0.022 0.0048 0.026 0 / 8 0% 0.019 0.006 0.033 0 / 13 0% 0.02 0.0049 0.036 0 / 0 NA NA NA NA
Toluene mg/kg-dry 0 / 3 0% 0.021 0.0052 0.027 0 / 2 0% 0.03 0.0039 0.032 0 / 4 0% 0.022 0.0048 0.026 0 / 8 0% 0.019 0.006 0.033 1 / 13 8% 0.023 0.014 0.066 0 / 0 NA NA NA NA
Total Purgeable Hydrocarbons mg/kg-dry 0 / 3 0% 0.83 0.23 1.1 0 / 2 0% 1.2 0.18 1.3 0 / 4 0% 0.89 0.19 1 0 / 8 0% 0.76 0.24 1.3 3 / 13 23% 2.4 4.5 17 0 / 0 NA NA NA NA
Xylenes, Total mg/kg 0 / 3 0% 0.021 0.0052 0.027 0 / 2 0% 0.03 0.0039 0.032 0 / 4 0% 0.022 0.0048 0.026 0 / 8 0% 0.019 0.006 0.033 0 / 13 0% 0.02 0.0049 0.036 0 / 0 NA NA NA NA

E300.0 Fluoride1 mg/kg-dry 0 / 3 0% 1 0 1 2 / 2 100% 4.9 0.63 5.3 0 / 4 0% 1 0 1 0 / 8 0% 1 0 1 0 / 13 0% 1 0 1 0 / 8 0% 1 0 1
E365.1 Total Phosphorus1 mg/kg-dry 3 / 3 100% 2837 1026 3970 2 / 2 100% 5695 955 6370 4 / 4 100% 3515 660 4360 8 / 8 100% 3811 3334 11700 13 / 13 100% 2429 1333 5030 8 / 8 100% 922 682 1960
Leco Carbon, Organic wt% 3 / 3 100% 1.1 0.19 1.3 2 / 2 100% 0.39 0.028 0.41 4 / 4 100% 0.092 0.039 0.13 8 / 8 100% 0.9 0.49 1.7 13 / 13 100% 0.79 0.72 2.9 8 / 8 100% 0.075 0.033 0.12

ASAM10-3.2 pH, sat. paste s.u. 3 / 3 100% 7.2 0.47 7.6 2 / 2 100% 7.9 0.14 8 4 / 4 100% 7.8 0.29 8 8 / 8 100% 7.3 0.53 7.9 13 / 13 100% 7.9 0.41 8.5 8 / 8 100% 8 0.35 8.4
SW3550A Moisture wt% 3 / 3 100% 11 7.6 20 2 / 2 100% 28 7.8 33 4 / 4 100% 8.9 4.8 13 8 / 8 100% 8.6 1.5 11 13 / 13 100% 7 1.4 8.8 8 / 8 100% 5.8 2.4 10

Non-detects were evaluated at 1/2 the detection limit.
NA = not analyzed
1 Data have not been received electronically and have not been validated.
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MS-1 MS-2 MS-3 MS-4 MS-5 MS-6 MS-7 MS-8 MS-9 MS-10 MS-11 MS-12 MS-13 MS-21 MS-22 MS-23 MS-24 MS-14 MS-15 MS-16 MS-17 MS-18 MS-19 MS-20 MS-26 MS-27 MS-28 MS-29 MS-30 MS-32 MS-25 MS-31 MS-33 MS-34 MS-35 MS-36 MS-37 MS-38
Aluminum mg/kg-dry 10100 24400 11200 45500 40100 10000 11700 11500 12000 16300 29400 13200 15200 17900 20300 5960 15100 13300 24700 17400 10200 12200 10600 10900 16400 12800 13300 14800 12300 14400 8560 18800 50900 33500 18600 9400 10200 36100
Antimony mg/kg-dry ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Arsenic mg/kg-dry 3 3 2 ND ND ND ND ND ND ND ND ND ND ND ND ND 2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Barium mg/kg-dry 235 694 176 2210 2190 508 577 591 605 744 1130 795 826 459 852 253 800 756 1150 1070 611 636 679 672 953 632 698 1140 773 836 3200 877 2320 1440 601 117 398 1650
Chromium mg/kg-dry 42.9 107 20 673 476 180 170 191 169 143 95.6 204 146 141 130 10.3 338 223 260 353 159 187 97.7 103 229 206 212 233 114 228 162 250 167 360 306 209 95.4 881
Cobalt mg/kg-dry 9 28 8 62 63 18 18 17 17 22 35 25 25 23 27 22 32 39 31 27 22 25 24 20 27 28 25 28 22 26 19 24 58 38 23 18 14 42
Copper mg/kg-dry 26 109 21 44 57 13 17 11 11 21 17 27 42 27 14 82 33 40 12 49 69 21 41 34 46 45 21 30 27 27 87 7 11 17 14 5 ND 12
Iron mg/kg-dry 16500 32800 17300 51900 51500 16400 20000 15700 16600 21500 31000 20800 26700 25500 27500 36900 24600 25000 25600 22000 18100 20400 28700 21300 25800 23900 18900 24300 25700 22600 12700 20400 47500 31400 17300 12300 12200 37100
Lead mg/kg-dry 13 50 12 37 48 8 8 9 8 15 10 21 22 13 8 14 22 29 23 30 47 15 21 43 24 32 9 23 10 30 12 9 11 12 9 ND ND 10
Manganese mg/kg-dry 246 542 306 743 808 268 226 190 187 298 400 326 331 326 303 328 500 367 360 399 345 328 333 297 388 396 289 447 265 369 549 227 469 363 263 203 157 424
Nickel mg/kg-dry 16 51 10 135 118 43 39 38 38 44 63 53 44 43 53 11 85 80 84 66 43 62 28 38 55 65 51 60 32 61 41 52 114 92 65 52 27 115
Thallium mg/kg-dry ND ND ND 0.9 0.8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.6 ND ND ND ND ND
Vanadium mg/kg-dry 33 58 37 71 72 25 39 25 27 38 48 30 52 39 40 114 31 29 42 38 28 24 48 39 40 36 27 42 38 33 16 30 67 46 21 10 15 50
Zinc mg/kg-dry 32 70 25 53 55 13 15 14 14 27 63 21 33 25 24 33 26 30 28 25 24 19 25 25 26 22 19 26 18 23 14 17 35 27 25 10 11 31

SW7471A Mercury mg/kg-dry ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.3 ND ND ND ND ND ND ND
Pesticide SW8151A Pentachlorophenol mg/kg-dry NA NA NA ND 0.039 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

SW8260B Methyl acetate mg/kg-dry NA NA NA 0.56 1.7 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)anthracene mg/kg-dry ND ND ND 0.021 0.0069 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene mg/kg-dry ND ND ND 0.019 ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene mg/kg-dry ND ND ND 0.03 ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(g,h,i)perylene mg/kg-dry ND ND ND 0.016 ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene mg/kg-dry ND ND ND 0.0096 ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene mg/kg-dry ND ND ND 0.0061 0.0074 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene mg/kg-dry ND ND ND 0.038 ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene mg/kg-dry ND ND ND 0.021 0.029 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA
C11 to C22 Aromatics mg/kg-dry 24 40 27 ND 21 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 78 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
C19 to C36 Aliphatics mg/kg-dry 47 82 42 89 66 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 154 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
C9 to C18 Aliphatics mg/kg-dry ND ND ND 28 53 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total Extractable Hydrocarbons mg/kg-dry 107 156 115 144 151 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 365 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

SW8015M Total Extractable Hydrocarbons mg/kg-dry 129 291 163 162 170 ND ND ND ND 40 13 34 36 16 37 12 20 34 ND 14 ND 20 17 474 37 16 26 ND ND 34 NA NA NA NA NA NA NA NA
C5 to C8 Aliphatics mg/kg-dry ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1.4 ND ND ND ND ND ND ND ND ND ND ND ND NA NA NA NA NA NA NA NA
C9 to C10 Aromatics mg/kg-dry ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 16 ND ND ND ND ND ND ND ND ND ND ND ND NA NA NA NA NA NA NA NA
Toluene mg/kg-dry ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.066 ND ND ND ND ND ND ND ND ND ND ND ND NA NA NA NA NA NA NA NA
Total Purgeable Hydrocarbons mg/kg-dry ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 17 ND ND ND 3.1 ND ND ND ND 3.2 ND ND ND NA NA NA NA NA NA NA NA

E300.0 Fluoride1 mg/kg-dry ND ND ND 5.3 4.4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
E365.1 Total Phosphorus1 mg/kg-dry 2570 3970 1970 5020 6370 3010 3720 2970 4360 3190 2810 1860 3140 3170 3890 11700 725 2880 722 1030 1280 3370 5030 3010 3060 3590 1230 1800 3450 1570 1020 1120 1770 690 198 111 509 1960
Leco Carbon, Organic wt% 0.97 1.32 1.03 0.41 0.37 0.04 0.11 0.13 0.09 1.2 0.78 1.42 0.73 0.28 0.73 0.38 1.67 0.43 0.45 0.51 0.12 1.06 0.41 0.98 2.86 0.52 1.41 0.27 0.45 0.76 0.12 0.09 0.07 0.12 0.05 0.07 0.05 0.03

ASAM10-3.2 pH, sat. paste s.u. 7.6 7.4 6.7 8 7.8 7.4 7.9 8 8 7 6.3 7.5 7.6 7.7 7.4 6.8 7.9 8.4 8.1 7.9 8.5 7.8 7.8 8.1 6.9 7.6 7.7 7.6 8.2 8 7.9 8 7.8 8.4 7.3 8.2 8.2 8.3
SW3550A Moisture wt% 6 20 8.1 22 33 4.3 13 5.2 13 11 8.4 8.3 10 7.5 9.2 6.1 8.4 6.6 4.4 8.4 7.9 7.2 8.6 4.5 8.8 8.1 6.8 6 6.3 7.1 10 5.5 3 5.8 8.6 4.9 4.1 4.5

ND = not detected
NA = not analyzed
1 Data not yet validated
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TOXICITY SCREENING BENCHMARKS
NON-ASBESTOS CONTAMINANTS

Problem Formulation for Ecological Risk Assessment at Libby OU3
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ATTACHMENT C
SELECTION OF TOXICITY BENCHMARKS

Overview

The hazard quotient approach to risk characterization is based on comparison of site-related
indices of exposure to appropriate benchmarks of toxicity. These benchmarks are concentration-
based (e.g., the concentration in soil, sediment, surface water, or diet). Each benchmark is
contaminant-specific, receptor-specific and is usually medium-specific.

For this initial screening assessment of Phase I results, all toxicity benchmarks are based on
values developed by various regulatory agencies and published in the literature. This attachment
describes the various sources of benchmark values reviewed, and identifies the hierarchy used to
prioritize values when more than one value was available.

This appendix is organized into the following sections:

Aquatic Receptors

C-l Surface Water Benchmarks for Aquatic Receptors
C-2 Surface Water Benchmarks for Hardness-Dependent Metals
C-3 Sediment Benchmarks for Benthic Macroinvertebrates

Terrestrial Receptors

C-4 Soil Benchmarks for Plants and Soil Invertebrates

Wildlife Receptors

C-5 Risk-Based Concentrations for Birds and Mammals



designed to protect 95% of the aquatic species for which toxicity data are available
(USEPA 1985).

Great Lake Water Quality Initiative Tier II Values

I
I

Aquatic Receptors (Fish & Benthic Macroinvertebrates) _

C-l &C-2 Surface Water Benchmarks for Aquatic Receptors

Toxicity values for the protection aquatic life from contaminants in surface water are available •
from several sources. Each of these sources is described briefly below. ™

National Ambient Water Quality Criteria •

The USEPA has established acute and chronic National Ambient Water Quality Criteria
(NAWQC) values for surface waters for the protection of aquatic communities (USEPA •
2002a). The acute NAWQC is intended to protect against short-term (48 to 96 hour) •
lethality, while the chronic NAWQC is intended to protect against long-term effects on
growth, reproduction, and survival. The NAWQC values are not species-specific, but are I

I

I
The approach used for the derivation of Great Lake Water Quality Initiative (GLWQI) •
Tier II secondary acute values (SAVs) and secondary chronic values (SCVs) is similar to |
that used to derive NAWQC. Data and detailed methods and are described in Appendix
B of Suter and Tsao (1996). In brief, a secondary acute value is derived by taking the •
lowest genus mean acute value (GMAV) and dividing it by the Final Acute Value Factor |
(FAVF). The FAVF is based on the number of studies and types of species used to
derive the FAV. Once an SAV is calculated, the geometric mean of each of the •
secondary acute-chronic ratios (SACR) is found. The SCV is calculated by dividing the I
SAV by the SACR.

USEPA Region 4 Screening Values I

Screening level freshwater benchmarks for are also available from USEPA Region 4
(USEPA, 2002b). The Region 4 acute and chronic screening values are equal to the •
lowest effect level (LEL) divided by 10 to protect for sensitive species. If no chronic '
LEL is available, the chronic screening value is equal to the lowest acute LC50 or EC50
divided by 10. •

Canadian Water Quality Guidelines

The Canadian Council of Ministers of the Environment (CCME) have established water I
quality guidelines (WQG) for the protection of aquatic life in Canadian waters (CCME,
1991, 2001). The protocol for deriving water quality guidelines is similar to the •
NAWQC procedure. Protocol details are available on the CCME WQG website. In |
brief, the guideline is equal to the most sensitive LOEL from a chronic exposure study
divided by a safety factor of 10. If a chronic LOEL is not available, the WQG is equal to •
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the acute LC50 divided by the acute/chronic ratio (ACR). The CCME WQG is designed
to be protective of "100% of the aquatic life species, 100% of the time".

Oak Ridge National Laboratory Lowest Chronic Values and EC20 Values

Oak Ridge National Laboratory (ORNL) has compiled summary tables of the lowest
chronic values (LCVs) in surface water for fish, daphnids, non-daphnid invertebrates,
aquatic plants, and aquatic populations (Suter and Tsao, 1996). In some instances, the
LCVs were extrapolated from LC50 and EC50 data using fish and daphnid-specific
equations. ORNL also summarized EC20 data for fish, daphnids, sensitive species, and
aquatic populations. The EC20s are based on a level of biological effect and are intended
to be indices of population production (Suter and Tsao, 1996).

USEPA Region 5 Ecological Screening Levels

The USEPA Region 5 has derived ecological screening levels (ESLs) for RCRA
Appendix IX Hazardous Constituents in soil, surface water, sediment, and air (USEPA
1999). The surface water ESL is based on either an aquatic benchmark, which is
protective of direct contact exposures, or a wildlife receptor-specific benchmark, which is
protective of ingestion exposures in the mink and belted kingfisher. The surface water
ESL does not distinguish whether it is derived based on aquatic or wildlife exposure.

OSWER Ecotox Thresholds

The OSWER Ecotox Thresholds (ETs) were presented in a USEPA ECO Update Bulletin
(USEPA, 1996). The bulletin provided an overview of the development and use of
ecological benchmarks for surface water and sediment. For surface water, the ET is
based on either the chronic NAWQC or the GLWQI Tier II value.

Because the USEPA Region 5 ESLs do not make a distinction between surface water
benchmarks derived from aquatic data and wildlife data, these values are excluded from
consideration as a benchmark source. The OSWER ETs were also excluded because they are
based on primary sources (NAWQC, GLWQI Tier II) that had been previously reviewed. For
the remaining sources, selection of the surface water toxicity benchmarks for aquatic receptors
was based on the following hierarchy:

• National Ambient Water Quality Criteria
Great Lake Water Quality Initiative Tier II Values

• USEPA Region 4 Screening Values
• Canadian Water Quality Guidelines
• Oak Ridge National Laboratory LCVs and EC20s

For many metals and metalloids, the NAWQC values are dependent on the hardness of the water,
so the precise value of the acute and chronic NAWQC that applies to a sample depends on the
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hardness of that sample. The equations and parameters used to calculate the acute and chronic
NAWQC values for these metals are presented in Table C-2. •
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C-3 Sediment Benchmarks for Benthic Macroinvertebrates

Toxicity values for the protection benthic macroinvertebrates from contaminants in freshwater
sediment are available from several sources. Each of these sources is described briefly below.

Consensus-Based Sediment Quality Guidelines

MacDonald et al. (2000) issued consensus-based sediment quality guidelines (SQGs) for
28 chemicals of concern, in an effort to focus on agreement among the various sediment
quality guidelines. For each chemical of concern, a threshold effect concentration (TEC)
and a probable effect concentration (PEC) were identified based on available sediment
toxicity literature. The consensus-based TECs were calculated by determining the
geometric mean of all threshold effect values from the literature. The consensus-based
PECs were calculated by determining the geometric mean of all probable effect values
from the literature. A summary of the types of sediment effect concentrations included in
the TEC and PEC calculations is provided in MacDonald et al. (2000).

The predictive reliability of these values was also evaluated. The predictive ability
analyses were focused on the ability of each SQG when applied alone to classify samples
as either toxic or non-toxic. Sediment toxicity should be observed only rarely below the
TEC and should be frequently observed above the PEC. Individual TECs were
considered reliable if more than 75% of the sediment samples were correctly predicted to
be non-toxic. Similarly, the individual PEC was considered reliable if greater than 75%
of the sediment samples were correctly predicted to be toxic. The SQGs were considered
to be reliable only if a minimum of 20 samples were included in the predictive ability
evaluation (MacDonald et al. 2000).

Because field collected sediments contain a mixture of chemicals, a second analysis was
completed to investigate whether the toxicity of sediment could be predicted based on the
average of the PEC ratios for the sediment, using only the PEC values that were found to
be reliable. It was found that 92% of sediment samples with a mean PEC quotient > 1.0
were toxic to one or more species of aquatic organisms. The mean PEC quotient was
found to be highly correlated with incidence of toxicity (R2 = 0.98) (MacDonald et al.
2000).

ARCS Sediment Effect Concentrations

As part of the Assessment and Remediation of Contaminated Sediment (ARCS) Project,
Ingersoll et al. (1996) compiled freshwater sediment toxicity data from nine different
sites in the United States and identified a series of sediment effect concentrations (SECs)
for a series of metals in sediment. The SECs are defined as the concentrations of
individual contaminants in sediment below which toxicity is rarely observed and above
which toxicity is frequently observed. The database was compiled to classify toxicity
data for Great Lakes sediment samples and is segregated into "effect" data and "no
effect" data. Ingersoll et al.(1996) derived five different SECs; effect range low (ERL),
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effect range median (ERM), threshold effect level (TEL), probable effect level (PEL) and ^
no effect concentration (NEC). The derivation of each of these SECs is presented below: •

• effect range low (ERL) = 10th percentile of adverse effect data
• effect range median (ERM) = 50* percentile (median) of adverse effect data •

no effect range median (NERM) = 50th percentile (median) of no effect data •
no effect range high (NERH) = 85th percentile of no effect data
threshold effect level (TEL) = geometric mean of ERL and NERM •
probable effect level (PEL) = geometric mean of ERM and NERH |

• no effect concentration (NEC) = maximum of no effect data

The ERL is defined as the concentration below which adverse effects are unlikely to •
occur. The ERM is defined as the concentration of a chemical above which effects are
frequently or always observed or predicted among most species. The NEC is the _
maximum concentration of a chemical in sediment that does not significantly adversely I
affect the particular response when compared to the control.

USEPA Region 5 Ecological Screening Levels •

The USEPA Region 5 Ecological Screening Levels (ESLs) for sediment were developed
based on available federal freshwater sediment criteria and state-promulgated sediment •
quality guidelines (USEPA 1999). If no freshwater guidelines were available, marine '
criteria were used. For those chemicals for which no guidelines were available, an
interim ESL was developed using the equilibrium partitioning approach. These interim I
guidelines were developed for both nonpolar and polar organic constituents. The •
equilibrium partitioning method is generally only applied to nonpolar organics, however,
it was assumed to be a satisfactory method for organics for use on a screening level •
approach (USEPA 1999). The ESL was derived from the lowest federal, state or interim •
water quality guideline and assumes a total organic carbon content of 1%.

NOAA Sediment Effect Concentrations

C - 6
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The National Oceanic and Atmospheric Administration (NOAA) compiled sediment data •
from studies performed in both freshwater and saltwater (originally presented in NOS ||
OMA Technical Memo 52, Long and Morgan 1990).The NOAA ERL and ERM were
developed using the same procedures as outlined for the ARCS Project (Ingersoll et al. M
1996). The NOAA ERL is defined as the concentration of a chemical in sediment below I
which adverse effects are rarely observed or predicted among sensitive species. The
NOAA ERM is representative of concentrations above which effects frequently occur. «
The original data set used by Long and Morgan (1990) has since been supplemented with •
additional saltwater data, therefore these additional marine reports are not applicable (ie:
Long etal. 1995). _

USEPA Region 4 Screening Levels
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The USEPA Region 4 Screening Levels are derived from three different sediment effects
data sets including NOAA freshwater and marine data from Long and Morgan (1990),
additional NOAA marine data from Long et al. (1995), and Florida State Department of
Environmental Protection marine data from MacDonald et al. (1996). The sediment
effect level is based on the reported ERL from each study. In instances when the USEPA
Contract Laboratory Program (CLP) practical quantitation limit (PQL) is above the effect
level, the screening value is equal to the CLP PQL (USEPA 2002).

CCME Sediment Quality Guidelines

The Canadian Council of Ministers of the Environment (CCME) derived sediment
quality guidelines to support protection and management strategies for freshwater,
estuarine, and marine ecosystems (CCME 1995). Guideline derivation protocols are
detailed in CCME (1995) and are similar to the procedures described previously for the
ARCS Project (Ingersoll et al. 1996). Separate guidelines were derived for freshwater
and marine sediments (CCME 2001). The freshwater interim sediment quality guideline
(ISQG) was equal to the TEL and is representative of the concentration below which
adverse effects are not anticipated for aquatic life associated with bed sediments (CCME
1995). A PEL was also calculated to establish concentrations above which adverse
effects are likely to occur.

Ontario Sediment Effect Levels

Persaud et al. (1993) derived sediment effect levels for the protection of aquatic
organisms in Ontario, Canada. Three types of sediment quality guidelines were
developed; a No Effect Level (no toxic effects), a Low Effect Level (tolerable by benthic
species), and a Severe Effect Level (detrimental to most benthic species). A summary
and review of the available approaches to sediment guideline development and the
protocol for the derivation of the Ontario values is described in detail in Persaud et al.
(1993). Briefly, the No Effect Level is obtained through a chemical equilibrium
approach using water quality standards. Because the equilibrium partitioning approach is
only predictive for nonpolar organics, a No Effect Level is not derived for metals and
polar organics. The Low Effect Level and Severe Effect Level are based on the 5th and
95th percentiles of all effects data for bulk sediment analysis, respectively. For non-polar
organics these concentrations were normalized for total organic carbon.

Of these sources, the following are excluded from use in this risk assessment due to inadequate
documentation of derivation methodology, use of site-specific assumptions, use of marine or
estuarine sediments, use of inappropriate receptors, or errors in benchmark derivation.

• USEPA Region 5 Screening Levels
• USEPA Region 4 Screening Levels

CCME Sediment Quality Guidelines (ISQG/PEL)
• Ontario Sediment Effect Levels (Low/Severe)
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Of the remaining sources, a benchmark selection hierarchy is established as follows and a «
summary of all selected sediment toxicity benchmarks is shown in Tabled -3. •

Consensus based TEC (MacDonald et al., 2000) _
ARCs TEL (Ingersoll et al., 1996) I
NO AAERL (Long and Morgan, 1990) *
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Terrestrial Receptors (Plants & Soil Invertebrates)

C-4 Soil Benchmarks for Plants and Soil Invertebrates

Toxicity values for the protection of plants and soil invertebrates from contaminants in surficial soils are
available from several sources. Each of these sources is described briefly below.

Ecological Soil Screening Levels (Eco-SSLs). Eco-SSLs are concentrations of contaminants in
soils that are protective of ecological receptors that commonly come into contact with soil or
ingest biota that live in or on soil. The Eco-SSLs are screening values that can be used routinely
to identify those contaminants of potential concern (COPCs) in soils requiring further evaluation
in a baseline ecological risk assessment (ERA). Eco-SSLs are derived separately for four groups
of ecological receptors, plants, soil invertebrates, birds and mammals. As such, these values are
presumed to provide adequate protection of terrestrial ecosystems. The lower of the values for
plants and soil invertebrates is used preferentially as the Eco-SSL.

The Eco-SSL derivation process represents a three year collaborative effort of a multi-stakeholder
workgroup consisting of federal, state, consulting, industry and academic participants led by the
USEPA, Office of Emergency and Remedial Response (OERR) (USEPA, 2002b). The USEPA
will issue the final guidance for Eco-SSLs and interim final Eco-SSL values for several
contaminants in 2003.

Oak Ridge National Laboratory Plants/Soil Organisms/Microbes

Oak Ridge National Laboratory (ORNL) reviewed data on the toxicity of contaminants in soil on
a wide range of plants, soil organisms, and microbes, and determined the lowest observed effect
concentration (LOEC) (Efroymson et al. 1997a,b). The LOEC is defined as the lowest applied
concentration of the chemical causing a greater than 20% reduction in the measured response. In
some cases, the LOEC is the lowest concentration tested or the only concentration reported
(EC50 or ED50 data). The LOECs for a series of different plants and soil organisms are rank
ordered and a value selected that approximated the 10th percentile. When a benchmark is based
on a lethality endpoint, the benchmark value is divided by 5 to approximate an effects
concentration for growth and reproduction. The factor is selected based on the author's
judgement (Efroymson et al. 1997a,b). The benchmark values are then rounded to one significant
figure.

Dutch Target and Intervention Values

The Dutch Target and Intervention Values are derived from available data on ecotoxicological
effects of contaminants in soil to terrestrial species and soil microbial processes (Swartjes 1999).
The Target Values for soil are related to negligible risk for soil ecosystems (95% protection).
The Intervention Values are defined as the hazardous concentration for 50% of the soil ecosystem
population and are not protective of sensitive species. The Dutch benchmarks are developed by
reviewing available literature to determine the lowest no observed effect concentration (NOEC).
When there is a LOEC but no NOEC, the NOEC is estimated from the LOEC according to the
effect level observed at the LOEC, as follows:
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LOEC Effect Range

10% -20%

20% - 50%

50% - 80%

NOEC

LOEC / 2

LOEC / 3

LOEC / 10

The ecotoxicological data are selected according to the criteria established in
Crommenentujin et al. (1994) and are normalized for soil characteristics such as organic
matter and clay content. If not enough data is available for terrestrial species and
microbial processes, aquatic data (adjusted by an uncertainty factor of 10) are used to
derive the benchmark values (Swartjes 1999).

CCME Soil Quality Guidelines

The Canadian Council of Ministers of the Environment (CCME) established effects-
based environmental soil quality guidelines (SQCfi) designed to be clean-up goals to
protect ecological receptors from direct contact and ingestion exposures to soil-based
contaminants. From the available soil toxicity literature, CCME compiled an adverse
effect data set and a no effect data set. Several SQCes are calculated based on land use
types (agricultural-A, residential/parkland-R/P, commercial/industrial-C/I). Based on the
amount of toxicity data available, different derivation methods are used to calculate the
land use SQCn- Each of these methods are detailed in CCME (1999) and described
briefly below.

Weight-of Evidence Method
A, R/P Land Uses = threshold effects concentration (TEC), 25th percentile of effect and
no effect data sets divided by an uncertainty factor
C/I Land Use = effects concentration low (ECL), 25* percentile of effect data set

Lowest-Observed-Effect Concentration (LOEC) Method
A, R/P Land Uses = lowest available LOEC divided by an uncertainty factor
C/I Land Use = geometric mean of available LOEC data

Median Effects Method
A, R/P Land Uses = lowest available EC50 or LC50 divided by an uncertainty factor
C/I Land Use = no guideline calculated

In addition to calculating an SQGs, CCME also derived SQGs for human health
). The final soil guideline is the minimum of the SQGE and the

USEPA Region 4 Ecological Screening Levels

The USEPA Region 4 compiled soil toxicity screening benchmarks from several sources
including ORNL (Efroymson et al. 1997a,b), CCME (CCME 1997), and Dutch values
(Crommenentujin et al. 1994). From these sources, screening levels are selected based on
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contaminant levels associated with ecological effects (USEPA 2002b). These screening
values do not take into account area or regional background levels.

USEPA Region 5 Ecological Screening Levels

The USEPA Region 5 reviewed and evaluated soil quality criteria from international,
federal, and state sources (USEPA 1999). A default soil ecological screening level (ESL)
is selected based on the lowest receptor-specific ESL for terrestrial (plant/soil organisms)
and wildlife receptors found during a review of existing toxicological information. The
ESL is derived from the concentration which resulted in no observed adverse effects
(NOAEL) for chronic exposure of the target species. When a chronic value is not
available, the most relevant toxicological result is adjusted by division with uncertainty
factors as appropriate to approximate the chronic NOAEL for the selected receptor
(USEPA 1999).

Because the CCME final SQGs do not make a distinction between ecological and human health
benchmarks, they are not included as a benchmark source. Because the USEPA Region 5 ESLs
do not make a distinction between soil benchmarks derived from plant/soil organism data and
wildlife data, these values are excluded from consideration as a benchmark source. The Region
4 benchmarks are also excluded because they are based on primary sources that had been
previously reviewed. For the remaining sources, selection of the surficial soil toxicity
benchmarks for terrestrial receptors is based on the following hierarchy:

• Minimum of the Eco-SSLs for plants and soil invertebrates
Minimum of the ORNL plant, soil organism, microbe benchmarks

The soil benchmark values for all chemicals analyzed in surface soils are shown in Table C-4.
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Wildlife Receptors (Birds & Mammals)

C-5 Risk-Based Concentrations for Birds and Mammals

Numerous studies have been conducted that provide information on toxicity associated with
experimental exposures for a variety of birds and mammals. Two different sources were
identified which provided wildlife RBCs that were derived. Each of these sources is described
briefly below.

Ecological Soil Screening Levels (Eco-SSLs). Eco-SSLs are concentrations of contaminants in
soils that are protective of ecological receptors that commonly come into contact with soil or
ingest biota that live in or on soil. The Eco-SSLs are screening values that can be used routinely
to identify those contaminants of potential concern (COPCs) in soils requiring further evaluation
in a baseline ecological risk assessment (ERA). Eco-SSLs are derived separately for four groups
of ecological receptors, plants, soil invertebrates, birds and mammals. As such, these values are
presumed to provide adequate protection of terrestrial ecosystems. The lower of the values for
plants and soil invertebrates is used preferentially as the Eco-SSL.

The Eco-SSL derivation process represents a three year collaborative effort of a multi-stakeholder
workgroup consisting of federal, state, consulting, industry and academic participants led by the
USEPA, Office of Emergency and Remedial Response (OERR) (USEPA, 2002b). The USEPA
will issue the final guidance for Eco-SSLs and interim final Eco-SSL values for several
contaminants in 2003.

For the purposes of performing an initial screen for wildlife, the Eco-SSL RBCs for birds and
mammals were used preferentially. If an Eco-SSL RBC was not available for a specific
contaminant, then the RBC derived for either the American robin for birds, or the white-footed
mouse for mammals under the Denver Federal Center Risk Assessment Work Plan Part B was
used.
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Table C-l. Surface Water Toxicity Benchmarks for Aquatic Receptors

Analyte
Type
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Analyte

Barium

Copper

Iron

Manganese

Vanadium

Calcium

Magnesium

Potassium

Sodium

Benzene

C5 to C8 Aliphatics

Total Purgeable Hydrocarbons

Total Extractable Hydrocarbons

Nitrogen, Nitrite as N

Nitrogen, Nitrate as N

Gross Alpha

Chloride

Fluoride

Sulfate

Phosphorus, Orthophosphate as P

TDS

TSS

ACUTE

NAWQC -

Acute (ug/L) '

50000 6

38 4,7

-

-

-
-

-

-

-

-

-

-

-

-

-

-

860000

-

-

-

6000000 5

-

GLWQI Tier 11

SAV (ug/L) 2

110

-

-

2300

280

-

-

-

-

2300

- '

-

-

--

-

-

-

-

--

-

-

-

USEPA R4 -

Acute (ug/L) 2

-

18

-

-

-
-

-

-

-

530

-

-

-

-

-

-

860000

-

-

-

-

-

Surface
Water Acute
Benchmark

(ug/L)

50000

38

no benchmark

2300

280

no benchmark

no benchmark

no benchmark

no benchmark

2300

no benchmark

no benchmark

no benchmark

no benchmark

no benchmark

no benchmark

860000

no benchmark

no benchmark

no benchmark

6000000

no benchmark

CHRONIC

NAWQC -

Chronic (ug/L) '

5000 3

23 4,7

1000

-

-
-

-

-

-

-

-

-

-

-

-

-

230000

-

-

-

-

-

GLWQI Tier 11

SCV(ug/L)2

-

-

-

120

20

-

-

-

-

130

-

-

-

-

-

-

-

-

-

-

-

-

USEPA R4 -
Chronic

(ug/L)2

~

11.8

1000

-

-
-

-

-

-

53

-

-

-

-

-

-

230000

-

-

-

-

-

Other (ug/L) 2

-

-

300

-

-
-

82,000

53,000

680,000

-

-

-

-

60

-

-

-

-

-

-

300000

-

CCMEWQG

LCV Daphnids

LCV Daphnids

LCV Daphnids

CCME WQG

5; LOEC Daplu

Surface
Water

Chronic
Benchmark

(UB/L)

5000

23

1000

120

20

no benchmark

82,000

53,000

680,000

130

no benchmark

no benchmark

no benchmark

60

no benchmark

no benchmark

230000

no benchmark

no benchmark

no benchmark

300000

no benclunark

'USEPA, 2002. National Recommended Water Quality Criteria: 2002. November 2002. EPA 822-R-02-047.
2Suter&Tsao, 1996.

'Only acute NAWQC available; chronic NAWQC is equal to acute/10.

' Metal toxicity is hardness-dependent; values shown are calculated based on a hardness of 299 mg/L

'National Irrigation Water Quality Program (1998)

"Based on USEPA Gold Book value.

NAWQC expressed in terms of the dissolved fraction.

NAWQC = National Ambient Water Quality Criteria
GLQW1 = Great Lakes Water Quality Initiative
SAV/SCV = Secondary Acute/Chronic Value
CCME = Canadian Council of Ministers of the Environment
WQG = Water Quality Guidelines
LCV = Lowest Chronic Value



Table C-2. Ambient Water Quality Criteria for Detected Metals that are Hardness-Dependent
and Freshwater Conversion Factors for the Calculation of Dissolved Fraction

Analyte

Copper

Hardness-Dependent Parameters
where:
A WQCtot = exp(a * ln(H) + b)

Acute
a

0.9422

b

-1.7

Chronic
a

0.8545

b

-1.7020

AWQC based on
Total Recoverable

(ug/L)

Acute

39

Chronic

24

Total/Dissolved Conversion Factors
where:
A WQCdiss = A WQCtot * [m-n *(ln(H)l

Acute
m

0.9600

n

0.0000

Chronic
m

0.9600

n

0.0000

AWQC based on
Dissolved (ug/L)

Acute

38

Chronic

23

AWQCs are presented based on the hardness of 299 mg/L.

Sources:
USEPA, 2002. National Recommended Water Quality Criteria: 2002. US Environmental Protection Agency,

Office of Water, Office of Science and Technology. November 2002. EPA 822-R-02-047.

Attachment C v4.xls
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Table C-3. Bulk Sediment Toiicity Benchmarks for Benthic Macroinvertebrates

Analyte
Type

iu

voc
PAH

P
et

ro
le

um
H

yd
ro

ca
rb

on
s

Analyte

Aluminum

Arsenic

Barium

Chromium

Cobalt

Copper

Iron

Lead

Manganese

Nickel

Selenium

Thallium

Vanadium

Zinc

Mercury

Methyl acetate

Pyrene

Cll to C22 Aromatics

C19toC36 Aliphatks

C9toC18 Aliphatics

Total Extractable Hydrocarbons

C9 to CIO Aromatics

C9 to CI2 Aliphatics

Total Purgeable Hydrocarbons

Threshold Effect Concentration! (TECV

Consensus-
Baied TEC

(mg/kg)'

-

10
_

43

-

32
_

36

-

23

-
_

-

121

0.18

-

0.195

-

-

-

-

-

-

-

ARCS TEL

(rag/kg)'

25,519

I I

-

36

-

28

188.400

37

631

20

-

-

-

98

-

-

057

-

-

-

-

-

-

-

EqP Value

(mg/kg)'

-

-

-

--

-

-

-

-

--

--

-

-

-

-

-

-

-

-

--

--

ESGi for
PAHl (mg/kg)

4

-

-

-

-

-

-

-

-

-

--

-

--

-

6.97

-

-

--

-

-

--

Sediment
Screening

Benchmark
(mf»/kp[)
25,519

10

no benchmark

43

no benchmark

32

188.400

36

631

23

no benchmark

no benchmark

no benchmark

121

0.180

no benchmark

0.195

no benchmark

no benchmark

no benchmark

no benchmark

no benchmark

no benchmark

no benchmark

Probable Effect Concentrations (FECf

Consensus*
Based PEC

(mg/kg)'

-

33

-

I l l

-

149

-

128

-

49

-

-

-

459

1.06

-

1.52

-

-

-

-

-

-

-

ARCS PEL

(mg/kg) k

59,572

48

-

120

-

100

247,600

82

1184

33

-

-

-

540

-

-

~

-

-

-

-

-

-

-

Sediment
Screening

Benchmark
(rnp/lip)
59.572

33

no benchmark

111

no benchmark

149

247,600

128

1,184

49

no benchmark

no benchmark

no benchmark

459

1.06

no benchmark

1.52

no benchmark

no benchmark

no benchmark

no benchmark

no benchmark

no benchmark

no benchmark

Notes'
1 The TEC encompasses several types of sediment quality guidelines including trie Lowest Effect Level (LEL), the Threshold Effect Level (TEL), the Effect Range Low (ERL), the TEL for
Hyalclla azetca in 28 day tests (TEL-HA28), and the Minimum Effect Thres
2 The PEC encompasses several types of sediment quality guidelines including the Severe Effect Level (SEL). the Probable Effect Level (TEL), the Effect Range Median (ERM), the PEL for
Hyalella azelca in 28 day tests (PEL-HA28), and the Toxic Effect Thres

Sources Hierarchy:
a MacDonald et al. (2000); consensus-based threshold effect concentration (TEC) and probable effect concentration (PEC).

b Ingersoll, et al. (1996); Threshold Effect Level (TEL) and Probable Effect Level (PEL) for total extraction of sediment (BT) samples from Hyalella a:leca 28-day (HA28) tests

c Derived based on the equilibrium partitioning (EqP) approach as described in Region 5 ESL Guidance (USEPA, 1999) normalized to 1% TOC.

d USEPA (2000); Equilibrium-partitioning sediment guidelines (ESGs) Coc.r-AFu.Fcvinormalized to 1% TOC



Table C-4. Soil Toxicity Benchmarks for Plants & Soil Invertebrates

Analyte
Type

•f
u

Pesticide

VOC

2

Pe
tr

ol
eu

m
 H

yd
ro

ca
rb

on
s

Analytes

Aluminum

Antimony

Arsenic

Sarium

Chromium

Cobalt

Copper

ron
^ead

Manganese

vlercury

Nickel

Thallium

Vanadium

Zinc

'entachlorophenol

Methyl acetate

3enzo(a)anthracene

Benzo(a)pyrene

3enzo(b)fluoranthene

3enzo(g,h,i)perylene

3enzo(k)fluoranthene

Chrysene

lndeno(l,2,3-cd)pyrene

?yrene

Total High Molecular Weight PAHs

Cll to C22 Aromatics

C19toC36Aliphatics

C9toC18 Aliphatics

C5 to CS Aliphatics

C9 to CIO Aromatics

Toluene

Total Purgeable Hydrocarbons

Total Extractable Hydrocarbons

EcoSSL Plants
(mg/kg dw)

(a)
-

18
-
-

13
70

(b)
120

220
-

38
-
-

160
5
-

-
-
-
-
-
-
-
-
-
~

-
-
-

-
-
-

-

ORNL Plants
(mg/kg dw)

50
5

10
500

1

20
100
-

50

500
0.3
30

1
2
50
3
-

-
-
-
-
-
-
-
-
-
-

-
-
-

200

-
-

-

EcoSSL
Invertebrates
(mg/kg dw)

(a)
78
-

330
-

-

80

(b)
1700

450
-

280
-
-

120
31
-

18
18
18
18
18
18

18
18
-
-

-
-
-

-
-
-

-

ORNL
Invertebrates
(mg/kg dw)

-
-

60
-

0.40

-

50
-

500
-

0.1
200
-
-

100
6
-

-
-
-
-
-
-
-
-
-
-

-
-
-

-
-
-

-

Dutch Target

(mg/kg d\v)c

-

3

29
160
100

9
36
-
85
-

0.3
35
1

42
140
-
-

-
-
-
-
-
-
-
-
-
-

-
-
-

0.01

-
-

-

Lowest Screening
Level Benchmark

(mg/kg)

(a)
5

18
330
0.4

13
70

no benchmark

120
220

0.3
38
1

2
120
5

no benchmark

18
18
18
18
18
18
18
18

18
no benchmark

no benchmark

no benchmark

no benchmark

200
no benchmark

no benchmark

no benchmark

"The Eco-SSL for aluminum consists of a narrative statement. Aluminum is considered to be a contaminant of potential concern under conditions where soil pH is less than 5.5.

b A numeric Eco-SSL for iron was not derived. The potential toxicity of iron in soils is dependant on soil pH and Eh.

' Based on the Dutch Target Value presented in Swartjes (1999).
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Table C-5. RBCs for Birds and Mammals

Risk Based Concentrations (mg/kg)

Category

c/i
3
0>

S

Pesticide
> O U

t/)
X<
cu

Pe
tr

ol
eu

m
H

yd
ro

ca
rb

on
s

Analyte

Aluminum
Antimony
Arsenic
Barium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Nickel
Thallium
Vanadium
Zinc
Pentachlorophenol
Methyl acetate
Benzo(a)anthracene
Benzo(g,h,i)perylene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
[ndeno(l ,2,3-cd)pyrene
Pyrene
Cll to C22 Aromatics
C19toC36Aliphatics
C9toC18 Aliphatics
C5 to C8 Aliphatics
C9 to CIO Aromatics
Toluene
Total Extractable Hydrocarbons
Total Purgeable Hydrocarbons

Birds
RBC

pH-dependent
no benchmark

43
865
26
120
28

no benchmark
11

4,300
0.161
210
0.29
7.8
46

2.1

no benchmark

no benchmark
no benchmark
no benchmark
no benchmark
no benchmark
no benchmark
no benchmark
no benchmark

no benchmark
no benchmark
no benchmark
no benchmark
no benchmark
no benchmark
no benchmark
no benchmark

Source

r

i
2

i b

i
i
r
i
i
2

1

2

1

1

1

Mammals
RBC

pH-dependent
0.27
46

2,000
34

230
49

no benchmark
56

4,000
1.2
130

0.10
280
79

2.8
no benchmark

.10

.10

.10

.10

.10
1.10
1.10
1.10

no benchmark
no benchmark
no benchmark
no benchmark
no benchmark

0.74
no benchmark
no benchmark

Source

I1

1

1

1

lb

1

1

l c

1

1

2

1

2

1

1

1

1

1

1

1

1

1

I

1

2

3 Aluminum is expected to be a contaminant of potential concern only when pH is below 5.5.
b Based on Cr3+ (the lower of the Cr3+ and Cr6+ values).
c Iron is an essential nutrient for wildlife, and is not expected to be a primary contaminant of concern at most sites

Source:
1 -- USEPA Ecological Soil Screening Level (Eco-SSL) Documents

2 ~ Based on the American Robin and the White-footed Mouse (Denver Federal Center Risk Assessment Work
Plan Part B, June 2004.)
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ATTACHMENT D
ASBESTOS PROFILE

1.0 MINERALOGY

Asbestos is the generic name for the fibrous habit of a broad family of naturally occurring poly-
silicate minerals. Based on crystal structure, asbestos minerals are usually divided into two
classes: serpentine and amphibole.

Serpentine. The general chemical composition of serpentine is
However, the exact composition in any particular sample may vary somewhat from the
general composition. For example, aluminum may occasionally replace silicon, and iron,
nickel, manganese, zinc, or cobalt may occasionally replace magnesium in the crystal
lattice. The only asbestos member of the serpentine class is chrysotile. Chrysotile is the
most widely used form of asbestos, accounting for about 90% of the asbestos used in
commercial products such as insulation, friction products, floor tiles, cement building
materials, textiles, etc. (IARC, 1977).

Amphiboles. Amphiboles occur as extended chains of silicate tetrahedra interconnected
by bands of cations. The general chemical composition of amphiboles is
Ao-iB2C5T8O22(OH,F,Cl,O)2, where the most common cations are:

A = Na,K
B = Na,Ca
C = Mg, Fe, Mn, Ti, Al.
T = Si, Al,Ti.

Some of these elements may also be partially substituted by Cr, Li, Pb, Zn or other
cations. Types of amphibole asbestiforms include actinolite, cummingtonite-gruenerite
(amosite), anthophyllite, rebeckite (crocidolite), tremolite, winchite, richterite, and fluro-
edenite.

The Libby vermiculite deposit contains amphiboles of several compositions including winchite,
richterite, tremolite, and possibly magnesioriebeckite that form intergrowths with the vermiculite
and gangue rocks (Meeker et al., 2003). The morphology of Libby amphibole particles ranges
from prismatic crystals to asbestiform fibers (USGS, 2005), and most individual particles display
features intermediate between cleavage fragments and long flexible fibers (Meeker et al. 2003).
Figure 1 provides a scanning electron microscope view of some LA fibers.



2.0 ANALYTICAL METHODS

Analytical methods that are available for detecting and measuring asbestos in environmental
media are summarized in Table 1. The methods are described in greater detail in the following
subsections.

Light Microscopy

Phase Contrast Microscopy (PCM)

Phase contrast microscopy (PCM) is an analytical method used mainly for measuring asbestos in
air. A known volume of air is drawn through a filter and asbestos fibers in the air are deposited
on the filter. A portion of the filter is then prepared for examination under a phase contras
microscope. In this type of microscopy, light that passes through a particle such as an asbestos
fiber becomes delayed ("out of phase") compared to light passing next to the particle. This
difference in phase between light passing through a particle and near a particle is used to increase
the contrast (visibility) of the particle, which allows visualization of structures that otherwise
would be very difficult to observe under ordinary light microscopy. The limit of resolution of
PCM is about 0.25 um, so particles thinner than this are generally not observable.

A key limitation of PCM is that particle discrimination is based only on size and shape. Because
of this, it is not possible to classify asbestos particles by mineral type, or even to distinguish
between asbestos and non-asbestos particles. Consequently, structures that are counted by PCM
may include a variety of naturally occurring non-asbestos minerals that may occur in the form of
long thin structures, as well as non-mineral particles such as animal hair and synthetic fibers.
This tends to overestimate the true concentration of asbestos, especially in non-industrial
settings. Conversely, PCM may also tend to underestimate the true asbestos content of a sample
since particles that are thinner than 0.25 um are generally too thin to be observed.

One common method for the application of PCM to the analysis of asbestos in air is NIOSH
Method 7400 (NIOSH 1994a). This method provides a full description of how samples should
be collected, prepared and examined. Under NIOSH 7400, a structure is defined as any particle
more than 5 um in length with as aspect ratio > 3:1. In general, complex particles (bundles,
clusters) are counted as single particles, unless the individual components can be clearly
identified (by observing both ends of each individual fiber). Results are generally reported in
units of PCM structures per cubic centimeter (f/cc) of air.

Polarized Light Microscopy (PLM)

Polarized light microscopy (PLM) is an analytical method used mainly for examining asbestos
particles in soil and sediment material. In this type of microscopy, light is transmitted through



the sample and then filtered with a polarizing lens in order to visualize its components. This
method allows for qualitative identification of asbestos particles and semi-quantitative
determination of asbestos content in bulk samples. The limit of detection for this method is <
1% asbestos. Results are generally reported as area fraction or mass fraction.

There are three common methods for the application of PLM to the analysis of asbestos in
soil/sediment, PLM visual area estimation (PLM-VE), PLM gravimetric (PLM-GRAV), and
PLM point counting (PLM-PC).

PLM-VE is a semi-quantitative method for identifying and quantifying asbestos
fibers in soil. This method requires the microscopist to estimate the area fraction (AF%)
of the total material present in a field of view that consists of asbestos material. This
method is based on NIOSH Method 9002 (NIOSH 1994b), EPA Method 600/R-93/1 16
(USEPA 1993), and CARS Method 435 (CARS 1991), with project-specific
modifications intended specifically for use at the Libby Superfund Site as detailed in

. SRC-LIBBY-03. At Libby, soil samples are ground prior to analysis, results for Libby
amphibole (LA) are reported as mass fraction based on site-specific calibration standards,
and LA concentrations less than 1% are stratified into 3 classification bins - non-detect,
trace (<0.2%), and

PLM-GRAV is a semi-quantitative method for identifying and quantifying asbestos
fibers in coarse soil fractions (particles that are retained on a 1A" sieve). This method
requires the microscopist to first identify and segregate suspected asbestos particles using
stereomicroscopy. The tentatively identified asbestos particles will be examined by PLM
(as described above) and the total weight of each type of positively identified asbestos
will be determined gravimetrically. This method is based on NIOSH Method 9002
(NIOSH 1994b) and SRC-LIBBY-0 1 . At Libby, particles smaller than 2-3 mm are not
large enough to weigh so the results are reported semi-quantitatively into 2 classification
bins - non-detect and trace.

PLM-PC is a quantitative method that involves counting the total number of particles
(asbestos vs. non-asbestos) (generally 400 or 1,000) lying on superimposed points in the
microscope field created by an ocular reticule (point array) or cross-hair. In order for a
particle to be counted as asbestos, the aspect ratio must be 3:1. This method is based on
EPA/600/R-93/1 16 (USEPA 1993) and CARB Method 435 (CARB 1991), with project-
specific modifications intended specifically for use at the Libby Superfund Site as
detailed in SRC-LIBBY-03. At Libby, point-count estimates of area fraction for LA
particles will be converted into estimates of mass fraction using a standard curve
prepared using a series of site-specific reference materials containing 0%, 0.2%, 0.5%,
1%, or 2% LA.



Electron Microscopy

Transmission Electron Microscopy (TEM)

Transmission electron microscopy (TEM) is used mainly to evaluate samples of water, air, or
dust that have been collected on a filter. This method utilizes a high energy electron beam rather
than a beam of light to irradiate the sample. TEM can be used to analyze asbestos in all types of
environmental samples (air, water, soil, sediment) and in biological samples (tissue). Instead of
glass lenses focusing the light wavelengths, electromagnetic lenses are used to focus the
electrons on the sample. This allows operation at higher magnification (typically about 15,000x)
and visualization of structures much smaller than can been seen under light microscopy. In
addition, most TEM instruments are fitted with one or both of two supplemental accessories that
allow a more detailed characterization of a particle than is possible under light microscopy:

EDS (Energy dispersive spectroscopy) provides data on the elemental composition of
each particle being examined. This makes it possible to distinguish organic particles
from mineral particles, and also allows for distinguishing between different types of
minerals.

SAED (selected area electron diffraction) provides the x-ray diffraction pattern for each
particle. This information is helpful in distinguishing organic from mineral particles, and
in classifying the type of asbestos (e.g. chrysotile vs. amphibole).

A variety of different methods have been developed for use of TEM to analyze asbestos,
including ISO 10312 (ISO 1995), AHERA (USEPA 1987), NIOSH 7402 (NIOSH 1994c) and
EPA 100.2 (EPA 1994). These methods differ from each other mainly in the counting rules that
specify the minimum length, width and aspect ratio requirements for counting a particle, and in
the strategy for dealing with complex structures (bundles, clusters, matrix particles). At Libby,
in order for a particle to be counted as asbestos, the length must be 0.5 um and the aspect ratio
must be 3:1. Results are generally reported in units of structures per cubic centimeter of air
(s/cc) for air samples, million fibers per liter (MFL) for water samples, structures per gram
soil/sediment (s/g) for solid samples, and structures per gram of tissue (s/g) for biological
samples.

When a sample is analyzed by TEM, individual asbestos structures are observed, and their size,
shape, and mineral class are recorded. At Libby, the mineral classes are categorized as:

LA Libby-class amphibole. Structures having an amphibole SAED pattern and an
elemental composition similar to the range of fiber types observed in ores from
the Libby mine (USGS,2001). This is a sodic tremolitic solid solution series of
minerals including actinolite, tremolite, winchite, and richterite, with lower
amounts of magnesio-arfedsonite and edenite/ferro-edenite.



OA Other amphibole-type asbestos fibers. Structures having an amphibole SAED
pattern and an elemental composition that is not similar to fibers types from the
Libby mine. Examples include crocidolite, amosite, and anthophyllite. There is
presently no evidence that these fibers are associated with the Libby mine.

C Chrysotile fibers. Structures having a serpentine SAED pattern and an elemental
composition characteristic of chrysotile. There is presently no evidence that these
fibers are associated with the Libby mine.

NAM Non-asbestos material. These may include non-asbestos mineral fibers such as
gypsum, glass, or clay, and may also include various types of organic and
synthetic fibers derived from carpets, hair, etc.

Scanning Electron Microscopy (SEM)

Scanning electron microscopy (SEM) may be used to evaluate filtered samples of water, air or
dust, and may also be used to evaluate asbestos fibers found in solid samples and biological
samples. Like TEM, scanning electron microscopy (SEM) uses high energy electrons to
irradiate the filter, but the image is generated from diffracted rather than transmitted electrons.
Thus, an SEM image is more three-dimensional than a TEM image. Most SEM instruments are
fitted with EDS but not SAED. Thus, it is normally possible to distinguish asbestos from non-
asbestos particles and to classify asbestos particles by mineral type, but the determination is less
definitive than by TEM. However, except in situations where fiber classification is difficult,
differences between fiber counting results obtained by SEM and TEM will generally be minor
(ISO 2002).

3.0 FATE AND TRANSPORT OF ASBESTOS IN THE ENVIRONMENT

Releases to the Environment

Asbestos occurs naturally in the environment and may be released to water and air from erosion
and the weathering of natural deposits of asbestos-bearing rocks. However, asbestos is more
likely to be released to the environment when these natural deposits are disturbed during
processes such as mining operations. Asbestos is also released to the environment from the
crushing, screening, and milling of ore, the processing of asbestos products, the use of asbestos-
containing materials, and the transport and disposal of asbestos-containing wastes (ATSDR,
2001).

Transport and Deposition



Once asbestos fibers enter the environment from either a natural or artificial source, they tend to
settle out of the air or water and deposit in soil and sediment (USEPA, 1977; USEPA, 1979).
Asbestos fibers can be re-suspended into the air or water following soil and sediment
disturbances. The rate at which asbestos particles settle out of the air or water depends on their
size, and interaction with natural organic matter may increase their precipitation in aqueous
environments (ATSDR, 2001; USEPA, 1979). Jaenicke (1979) reported that the residence time
for a particle to remain airborne is shortest for the smallest (0.001 (am in diameter) and largest
particles (100 urn in diameter), and greatest for particles ranging from 0.1-1 um in diameter.
Fibers in this size range could be transported lOong distances in air.

In water, asbestos fibers may also travel long distances from the point of origin, depending on
the surface chemistry and detailed mineralogy of the fiber (USEPA, 1979). Tailings from
taconite mining containing asbestos fibers dumped into Lake Superior were detected in the
drinking water of Duluth, MN, about 75 miles away from the point source (USEPA, 1979).

In soils, asbestos will tend to be retained at or near the surface. Movement of asbestos fibers
through soils occurs during runoff or erosion. Asbestos particles in soil are fairly immobile, and
particles less than 2 \im in diameter will tend to move at the same rate as clays (about 1-10 cm
per 3,000-40,000 years) (USEPA, 1977). Asbestos fibers deposited in soil may be re-suspended
in to the air by disturbing the contaminated soil (e.g. vehicular traffic and mining operations).

Transformation and Degradation in the Environment

Asbestos fibers are nonvolatile and insoluble; they are transported and distributed by air and
water and tend to persist under typical environmental conditions (ATSDR, 2001). In general,
asbestos is exceptionally resistant to thermal degradation and chemical attack. However, there
are differences in the ability of different types of asbestos to persist in the environment. For
instance, chrysotile asbestos is expected to degrade more readily than amphibole asbestos under
certain environmental conditions (e.g. acidic environments) (ATSDR, 2001).

Air. Asbestos particles are not known to undergo any significant transformation or
degradation in air (ATSDR, 2001).

Water. Asbestos fibers are relatively stable in water and are not prone to significant
chemical or biological degradation. However, some asbestos fibers may undergo
chemical alteration and adsorb additional organic agents. In general, asbestos does not
volatilize from water surfaces. In water, at low pH, chrysotile asbestos may undergo
some dissolution as magnesium hydroxide leaches from the outer brucite layer, but
amphibole asbestos is expected to persist in aquatic environments virtually unchanged for
long periods of time (ATSDR, 2001).
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Soil. In general, asbestos fibers are not known to undergo significant transformation or
degradation in soil (ATSDR, 1999). However, the World Health Organization (WHO,
1998) reports that chrysotile asbestos in surface soil will undergo chemical degradation
producing profound changes in soil pH and releasing a variety of trace metals in to the
environment (WHO, 1998).

4.0 ASBESTOS TOXICITY

A literature search was performed to identify studies that provide information on the effects of
asbestos on ecological receptors. Attachment 1 provides a summary of the studies that were
located. In general, toxicity data are very limited for most ecological receptors and absent for
others. A summary of the information that is available is presented below.

Aquatic Invertebrates

To date, only three studies have been identified that provide data on the toxicity of asbestos in
water to aquatic invertebrate species. In these studies the form of asbestos used in the exposures
was either chrysotile or crocidolite and not LA. Adverse effects that have been observed in
aquatic invertebrates exposed to asbestos in water under laboratory conditions include increased
mortality and decreased growth and reproduction. Decreased siphoning activity, decreased
growth and decreased reproduction (increased larval mortality) was observed in the adult asiatic
clam (Corbiculafluminea) exposed to asbestos concentrations (chrysotile) as low as 104 fibers/L
(Belanger et al., 1986). In larval C. fluminera, increased siphoning activity and decreased
growth was observed at lower asbestos concentrations of 102 fibers/L (Belanger et al., 1986).
The exposed larval C. fluminera accumulated in asbestos fibers in the gill and visceral tissue
when exposed to 108 fTL and the fiber accumulations in gill tissue were associated with
deteriorated gill tissue (Belanger et al., 1986). In brine shrimp, significant mortality was
observed at exposures of 1.2xl08 fibers/L of chrysotile asbestos but not crocidolite (Stewart and
Schurr 1980).

Fish

To date, seven studies have been identified exposing five different fish species to asbestos in
surface water. In all of these studies, the form of asbestos was chrysotile. Adverse effects that
have been observed in fish exposed to asbestos in laboratory water include decreased growth,
increased mortality, and altered behavior. Adverse effects observed in larval Japanese medaka
(Oryzias latipes) exposed to asbestos (chrysotile) included decreased growth, increased
mortality, and increased thickening of the epidermis at concentrations of IxlO6 fibers/liter (L)
and higher (Belanger et al., 1990). In Coho salmon (Oncorhynchus kisutch), significant adverse
effects on behavior were observed at asbestos (chrysotile) exposures of .5E+106 fibers/L
including adverse rheotaxic position and balance. Fish were found laying on their sides in the
bottom of the tank by day 13 and by day 20 nearly all fish were displaying this behavior.
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Prodding with glass rods induced erratic swimming movements, characterized by tight spirals
and returning to rest on the bottom (Belanger et al., 1986). This exposure was also associated I
with distortion of the lateral line regions and cellular histolysis resulting in eroding of the •
epidermis, extensive vacuolization of cells along the ventrum, tumorous swellings, and coelomic
distentions. As the lateral line organs offish are essential to orientation, and equilibrium •
maintenance, the observed adverse effects in the behavior of the exposed fish are associated with *
the lesions observed in the lateral line (Belanger et al., 1986).

Terrestrial Plants

To date, no studies have been located on the effects of asbestos in soil on terrestrial plants. •

Soil Invertebrates •

One study (Schreier and Timmenga, 1986) was located in which earthworms (Lubricus rubellus)
were exposed to soils contaminated with asbestos under both field and laboratory conditions. •
However, no information was presented on the level of asbestos in the soils or the organisms or •
on the occurrence of effects in the worms. Several studies have documented an increase in levels
of asbestos in soil invertebrate tissues collected on or near asbestos-contaminated sites. Near an •
asbestos-cement factory in India, asbestos fibers were detected in earthworms and snails, and •
higher concentrations were observed in worms compared to the soils (Musthapa et al. 2003).
Two other studies (Glovinova et al., 1994 and Greig-Smith et al., 1992) also found substantial •
accumulation of asbestos and metals by earthworms surviving at a contaminated site. These data ™
suggest that soil invertebrates such as worms are exposed to asbestos in soil and that they may
tend to accumulate fibers. However, whether this results in adverse effects or not is unknown. I

Mammals _

There are numerous studies on the carcinogenic effects of both chrysotile and amphibole
asbestos following inhalation exposure or intrapleural implantation. These studies are not •
considered here because carcinogenic effects on wildlife species are not typically of concern for |
ecological risk assessments unless they can be associated with adverse effects on growth,
reproduction and survival. •

To date, several studies have been identified that expose mammalian laboratory species to
different forms of asbestos via inhalation or ingestion exposures. Most studies are with the I
chrysotile form of asbestos for ingestion exposures (gavage, drinking water or diet). The review I
of data for mammalian species focused on possible adverse effects to growth, reproduction or
survival as these are the endpoints of potential concern for wildlife species. I

For mammalian species exposed to amosite asbestos via inhalation exposures, no adverse effects
on growth or survival were observed at exposures as high as 250 World Health Organization •

I

I
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(WHO) fibers (longer than 5 urn) per cubic centimeter (cc). Histopathological effects on the
lung, however, were observed at 25 WHO fibers/cc including bronchiolization, macrophages,
neutrophils, mesothelial hyperplasia and hypertrophy, and many well-defined microgranulomas.
The severity of effects increased with increasing dose (Hesterberg et al. 1997) (Attachment 1).

For mammalian species exposed to amosite asbestos via ingestion in drinking water, no effects
on growth or survival were observed at exposures as high as 13,000 million fibers/liter (Smith et
al., 1980). Exposures of amosite via gavage up to 100 mg/org did not result in any pathology
changes to the small intestine (Meek, 1983) (Attachment 1).

For laboratory rats exposed to chrysotile asbestos via ingestion in dietary studies, no significant
effects on growth or survival were observed at exposures as high as 360 mg/day over a 24 month
period (Truhaut and Chouroulinkov 1989). A separate study, however, showed reduced growth
in the first six weeks in juveniles over a lifetime exposures at 1% in the diet (Cunningham et al.
1977). Dietary exposures at 10% of the diet were associated with adverse colon histopathology
(Donham et al. 1980). For exposures of chrysotile asbestos via ingestion in gavage studies, no
significant effects on reproduction (pup survival, litter size, or growth of pups) were observed at
50 ug/org (Haque et al., 2001) (Attachment 1).

The toxiciry studies identified for asbestos exposures to mammals via either inhalation or
ingestion are summarized in Attachment 1.

Birds

To date, there have not been any laboratory studies identified that expose avian species via
inhalation, or ingestion to any form of asbestos. One study was identified that exposed chickens
to asbestos via intrapleural injection (Peacock and Peacock, 1965) but this study was not
reviewed as the exposure was not considered relevant for exposures to ecological receptors.

5.0 HISTOPATHOLOGY

5.1 Mammals

A large number of studies have been performed in animals to identify the effects of asbestos on
the respiratory tract, and to a lesser degree on other organs (e.g. gastrointestinal tract). In
animals, histological signs of tissue injury can be detected at the site of deposited fibers within a
few days (ATSDR 2001). Some histological results are briefly summarized below.

Non-pulmonary Histopathology

Chronic studies of rats exposed orally to doses of 20-140 mg/kg/day chrysotile have described
histological and biochemical alterations of cells of the gastrointestinal tract (Delahunty and
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Hollander 1987, Jacobs et al. I978a, 1978b). Lifetime studies performed by the National
Toxicology Program (NTP) on rats and hamsters exposed to high doses (1% in the diet) of I
chrysotile, amosite, crocidolite, or tremolite did not detect any significant histological changes in
any systemic tissues (NTP 1983, 1985, 1988, 1990a, 1990b, 1990c). However, in a chronic _
lifetime study on male rats exposed to high doses of chrysotile asbestos (1% in the diet), I
Cunningham et al. (1977) reported the presence of lesions in the parathyroid tissue, brain tissue,
pituitary tissue, endothelial tissue, kidney tissue, and peritoneum tissue. No effects were •
reported in rats treated for only 6 weeks. This study also reported malignant tumors along the |
gastrointestinal tract of two of the rats in the test group, while no tumors were reported in the
control group. Corpet et al. (1993) reported the induction of abberant crypt foci in the colon, •
putative precursors of colon cancer, of female rats treated with a single dose of 30 mg/kg •
chrysotile asbestos, a single dose of 40 mg/kg crocidolite asbestos, or three doses of 33
mg/kg/day crocidolite asbestos by gavage. No effects were reported in mice that received either I
a single dose of 100 mg/kg chrysotile or three doses 50 mg/kg/day crocidolite. •

Pulmonary Histopathologv I

A study by Reeves et al. (1974) reported histological changes in the form of fibrosis and
sarcomas in the lung tissue of rats, rabbits, guinea pigs, gerbils, and mice exposed for two years •
to approximately 50 mg/m3 amosite asbestos via the inhalation route. Similar results were
reported in animals exposed to 50 mg/m3 crocidolite or 50 mg/m3 chrysotile. Fibrosis has also _
been noted in rodents after exposure to 132 f/mL chrysotile for 5 hours (McGavran et al. 1989), •
exposure to 330 f/mL chrysotile for 15 weeks (Donaldson et al. 1988), and chronic exposure to
54-2,060 f/mL chrysotile and amphibole asbestos (Davis et al. 1980a, 1980b, 1985, 1986). Davis •
et al. (1978) reported histological changes in the lungs and alveoli of rats following 14-29 |
months of inhaling 10 mg/m3 asbestos dust. This study evaluated three different types of
asbestos, crocidolite, chrysotile, and amosite. Lung tumors and lesions along the respiratory
bronchioles, alveolar ducts, alveoli, and lung tissue were reported following exposure to all three
types. However, the authors reported that granulomatous deposits around the terminal
bronchioles appeared earlier in those rats exposed to chrysotile asbestos compared to those •
exposed to the amphibole asbestos. Peritoneal mesothelioma was only reported in the rats •
exposed to chrysotile asbestos. Mesotheliomas have been observed in rats and baboons
following inhalation of asbestos (Davis and Jones 1988, Davis et al. 1985, Wagner et al. 1974, •
1980, Webster etal. 1993). •

5.2 Fish I

Data on histopathological changes in fish exposed to asbestos are limited. A field study _
conducted along the Yukon River in Alaska (Yasutake 1982, 1983) and several laboratory •
investigations reporting histological changes occurring in fish exposed to chrysotile asbestos are
briefly summarized below. •

I

I

I
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Field Observations

Naturally elevated levels of asbestos ranging as high as one billion amphibole fibers per liter
water and 100 million chrysotile fibers per liter water have been reported in the Yukon River that
runs through Canada and Alaska (Millette et al. 1983). Yasutake (1982, 1983) reported on the
histopathology of gill, kidney, skin, muscle, heart, liver, and gut tissue of asbestos-exposed
fishes collected during the summer from the Yukon River. The authors reported that the most
consistent histopathological changes were observed in the gill lamellae, skin and kidney tubule
epithelium. Changes in the gill consisted of lamella aneurysm as well as epithelial hypertrophy
and/or hyperplasia, sloughing, degeneration and necrosis. Epidermal sloughing and a reduction
in the number of mucus cells in the epidermis were noted among most fish. Amorphous foreign
bodies were reported in the kidney tissues and there were noticeably more extensive
intracytoplasmic ceroid-like material present in the epithelial cells of the renal tubules compared
to "control" fish. Various stages of muscle fiber degeneration were observed in some of the fish,
and most fish exhibited varying amounts of vacuolated liver cells. Yasutake et al. (1982, 1983)
noted that the observed pathological changes were non-specific and could have been "caused by
any combination of particulate matters, such as asbestos etc., trace and heavy metals and/or a
number of miscellaneous chemicals".

Laboratory Observations

Studies by Belanger et al. (1986, 1990) investigated the effects of chrysotile asbestos on various
lifestages of Japanese Medaka (Oryzias latipes), coho salmon (Oncorhynchus kisutch), and green
sunfish (Lepomis cyanellus). Epidermal thickening, epidermal lesions, and partial epidermal
necrosis were observed among all species offish tested. Histopathological examination of the
lateral line organ in larval coho salmon treated with 3.0E-06 f/1 chrysotile asbestos revealed
distorted lateral line regions characterized by severely eroded epidermis or the nerve resting in a
constricted channel. Belanger et al. (1986) also observed abnormal swimming patterns and
hypothesized a correlation with the destructive effects observed on lateral line histology. Two
of 106 larval coho salmon exposed to chrysotile asbestos developed tumorous swellings in the
gill region (Belanger et al. 1986). Two-month old Amazon mollies (Poecilia formosa) exposed
to chrysotile asbestos in their aquarium water at concentrations of 0, 0.1, 1, 10 mg/L for 6
months developed lesions of the kidneys and gills (Woodhead et al. 1983). Three of twenty
mollies exposed to 1 mg/L chrysotile asbestos showed small areas of vacuolation and necrosis of
the sarcoplasm of the bulbus arteriosus in the heart tissue. No pathological changes were
regularly seen in other organs that were examined including the liver and the muscles, and no
effects were noted upon the skin.
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Scanning electron micrograph of asbestiform amphibole from
a former vermiculite mining site near Libby, Montana. Source:
U.S. Geological Survey and U.S. Environmental Protection
Agency, Region 8, Denver, Colorado

Figure 1. SEM of Libby Amphibole
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Organism Category

Aquatic Invertebrates

Terrestrial Invertebrates

Aquatic Plants

Terrestrial Plants*

Fish

Birds **

Mammals

Exposure Route

Water

Diet

Water

--

Water

--

Diet, gavage, inhalation

Asbestos Type

Primarily chrysotile, one
study to date reports
crocidolite
Chrysotile, amosite,
crocidolite, tremolite

Chrysotile

--

Chrysotile

--
Chrysotile, amosite,
chrysotile/crocidolite
mixture

Effect

MOR, BEH, GRO, REP,
PATH, ACC

GEN

ACC

--
MOR, BEH, GRO, REP,
PATH, ACC

--

MOR, BEH, GRO, REP,
PATH, ACC

* Papers on terrestrial plants have yet to be searched.
**To date no papers have been located that report on the oral or inhalation toxicity of asbestos in birds.
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Summary of Toxicity Data to Date

Reference Test Organism Exposure Route Asbestos Type | Summary of effects

Belanger et al. 1986

Belangeretal. 1986

Stewart and Schurr 1980

Osgood and Sterling 1991

Belangeretal. 1986

Belangeretal. 1990

Cunningham et al 1977

Delahunty and Hollander 1987

Donhamctal . 1980

Haqueet al.2001

Hesterberg et al. 1997

Smith et al. 1980

Truhaut and Chouroulinkov
1989

Asiatic clam

Asiatic clam

Brine shrimp

Fly

Coho salmon and
green sunfish

Japanese Medaka

Wistar rats

Sprague-Dawley
Rat

Fisher F344 rats

1CR Mice

Syrian Golden
Hamsters

Golden Syria
hamsters

Wistar Han SPF
rats

Water

Water

Water

Diet
(sucrose-water)

Water

Water

Diet

Drinking water

Diet

Gavage
(saline vehicle)
Aerosol
(nose-only
inhalation
chambers)

Drinking water

Diet

Chrysoiile

Clirysotile

Chrysotile or
Crocidolite

Crocidolite,
Clirysotile,
Amosite, and
'•Ion-fibrous
tremolite

Chrysotile

Chrysotile

Chrysotile

Chrysotile

Chrysotile

Clirysotile

Amosite

Amosite

Chrysotile only
or Chrysotile
(75%)/
Crocidolite
(25%) mixture

At levels of 10* f/l, decreased growth and decreased siphoning activity in adults exposed for 30 days, and reproductive toxicity

ui adults exposed for 14 days. Changes in gill ultrastructure of adult clams noted at levels of 10s f/l exposed for 30 days.

Mo effect on juvenile mortality in clams exposed for 30 days. Decreased growth in juveniles exposed for 30 days to levels of

104 f/l. Seasonal differences in shellitissue growth with lower values in the winter than the summer. Decreased siphoning

activity in juveniles exposed for 30 days at levels of 102 f/l (summer) and 104 f/l (winter).

Vlinimum survival in 400 mg/l short fiber Chrysotile. Short fiber Chrysotile causes higher mortality than medium or long fiber
chrysotile. Short fiber crocidolite causes same mortality as short fiber Chrysotile, although there were issues with getting
Crocidolite into solution.

In flys exposed for 3 days, Clirysotile and amosite induce sex-chromosome aneuploidy mDrosophi/a oocytes. Chrysotile
induced both cliromosome gain and loss, while amosite only induced chromosome loss. Crocidolite and tremolite were
ineffective in the assay test.

No effect on mortality at levels of 106 f/l. Following stress tests, coho larvae and juvenile sunfish exposed for 40-86 days
demonstrated behavioral effects such as loss of rheotaxic position and balance, corresponding to distortion of the lateral line
region. Cellular histolysis of the ventral epidermal tissue.

Significant growth reduction in juvenile and larval fish exposed to 106 f/l, and 1 00% mortality at 10s f/l in 56 days of exposure.

Significantly reduced spawning frequency in adult fish treated with l(f f/l. Exposed eggs did not exhibit adverse effects.

In rats fed a diet containing 1% chrysotile asbestos, grew significantly less than controls in the first six weeks of exposure.
The difference in weight was maintained for several weeks and then the weight of the treated rats gradually approached that of
controls.

Rats exposed to 0.5 g/l-day for 1 .5 years showed no significant effect on growth or kidney function

Cellular function impacted in rats fed a diet containing 10% Clirysotile asbestos for 32 months. Frequency of non-neoplastic
lesions was not significantly different from controls.
No significant reproductive effects seen in mice dosed with 50 ug chrysotile asbestos twice prior to pregnancy, and twice
during gestation.

No significant effects on mortality or growth reported in hamsters treated with 250 WHO f/cc for 12 months Lung weights
were increased in hamsters treated with 125 WHO f/cc and 250 WHO f/cc WHO fiber lung burdens showed time-dependent
and dose-dependent increases. Severity of adverse lung effects increased with time and with dose.

No significant effect on mortality or growth in juvenile hamsters treated with up to 13000 millions of fiber/liter water per day
over the lifetime of the animal.

No significant effect on mortality or growth in juvenile hamsters treated with up to 360 nig/day of either chrysotile only diet,
or a mixture of chrysotile and crocidolite in the diet for 2 years.

'No studies on oral or inhalation toxicity in birds found to date.

Attachment 1 .xls Summary of non-cancer refs
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